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1— APPARATUS 


C. G. DERICK 

Standardization of chemical apparatus. Freymuth. Berlin. Z. angew. Chem 
34, Aufsatzteil, 357-9(1921); 3 cuts. — F. enters a plea for the standardization of chem 
app., similar in character to the uniformity brought about in recent years in other 
scientific fields. Such app. as finds repeated use in various industries should be stand- 
ardized without placing undue restrictions upon the specialized industries. In the 
chem. industries such app. as cooling coils, evaporators, connections, etc., as well as 
accessories should be standardized as to diam., length, size of thread, etc. In chemical 
labs., a uniformity of app. is even more necessary. A standardization of glass app., 
made of a glass of minimum alkali content, would eliminate useless expenditure and 
save quantities of cork and rubber materials. The use of only three sizes of tripod, 
corresponding to the microbumer, Bunsen, and Teclu burners, is suggested. The 
principle of standardization should, if adopted, be so specified and applied, that it will 
not interfere with the development of new improvements and inventions. The ad- 
vantages of such a system are: the establishment of a normal price, the simplification 
of manufacturing and storage problems, and the possibility for purchasers to secure 
accessories without delay. Theo. F. Buehrer 

Modified laboratory apparatus. C. C. Kipunger. J. 2nd. Eng. Chem. 13, 
713(1921). — An improved buret holder is described consisting of an ordinary buret with 
a funnel-shaped top which serves as a support. A simple ultramicroscope cell, easily 
dissectable and of variable capacity, is described. K. advizes using head-set 'phones 
for detg. the null point in electrometric work. Donald K- Sharp 

. The repair of crystallized glass apparatus. Herbert S. Bailey. J. Ant. Chem. 
Soc. 43, 1319(1921). — The crystn. will usually disappear if the nearly melted glass is 
held in a Na flame for a few seconds. G. W. Stratton 

The use of acetylene in glass blowing. Albert S. Coolidge. J. Am. Chem. 
Soc . 43, 1319-20(1921). — For work with Pyrex glass C 2 H 2 has a great advantage over 
coal gas because no accessory supply of 0 2 is required. Compressed air gives a flame 
with C 2 H 2 in which Pyrex glass can be worked easily and rapidly. For many opera- 
1 tions, such as making joints, bulbs and constructions, the compressed air may be elim- 
inated and a small torch used which is made on the same principle as the Bunsen burner. 
C 2 H 1 is not suitable for soft glass because the flame is too hot and it is not possible to 
produce a smoky flame for warming up and annealing without filling the room with 
soot. Gao. W. Stratton 

A combined extractor, reflux condenser, still, and autoclave. Alfred T. Shohl 
and Mathilde L. Koch. J. Ind. Eng. Chem. 13, 819-20(1921). — 1 cut. The app. 
consists of: (1) the main body, a Cu cylinder closed at one end, carrying a gage glass, 
charging funnel, and draw-off cock; (2) extn. trays of wire mesh or perforated metal; 
(3) autoclave attachment, fastened to the lid of the app., consisting of blow-off valve, 
safety-valve, and pressure gage; (4) stuffing-box to be used in place of the autoclave 
attachment when the app. is used as a still or extractor; (5) brass connecting tube 
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lined with block Sn; (6) block Sn, worm condenser surrounded by a cylindrical Cu 
water jacket. T. S. Carswell 

A liquid oxygen vaporizer. Edgar A. Griffiths. Proc. Roy. Soc. (London) 99 A, 
281-3(1921); 3 illus. — G. describes an arrangement for getting O to evap. at a fairly 
const, rate from a Dewar vessel, which in this case was used to carry liquid O for a 
breathing app. for mine rescue work. The idea is to allow the wall of the outer vessel 
to make contact with the wall of the inner vessel. A flexible Ag diaphragm is fixed to 
the base of the outer vessel and to the center of this is fixed a Cu block, which by means 
of a set-screw can be made to make contact with the inner vessel. The flow of 0 can 
be thus made to vary from 1. to 12 l./min. H. ButtlER 

New apparatus for absorption of large quantities of gas. 
Ignace Moscicki. Chimie et Industrie 2, 1303-16(1919). — A 
new type of absorbing unit to replace the old absorption tower 
is described as especially applicable to the absorption of oxides 
of N from dil. air mixts. such as occur in the arc fixation of N. 
The towers are very short and the absorbing bed or packjng is 
made of small pieces of quartz 0.3 to 0.4 g. in wt., and in a 
typical installation packed to a depth of 60 cm. The towers 
themselves are made of earthenware: The gas passes into the 
upper chamber which is similar to the lower chamber in shape 
but inverted. This chamber provides space and time for the 
oxidation of the gases to be completed. The gas then passes 
through an earthenware tube to the bottom of the lower section 
and out into the packing of fine quartz packed between the 
earthenware tube and a concentric tube. This tube has an 
internal diam. of 44 cm. when that of the outside vessel is 60 
cm. The gas inlet tube has an internal diam. of 10 cm. The 
absorbing liquid enters at the top of the lower section and after 
drenching the filling, flows out. V,ery good efficiencies were 
obtained with this app., M. claiming practically complete ab- 
sorption. Details of several com. installations are given as well 
as a record of the exptl. development work. 

P. D. V. Manning 

New gas-analysis apparatus according to Aschof. Anon. Chem. Ztg. 45, 
582(1921); 1 cut. — A modified form of the Orsat app. in which the front bulb of the 
double pipet is open at the top and serves as a mantle for the absorption pipet which 
slips into it and is open at the bottom. The absorption pipet may thus be removed 
for cleaning without disturbing the soln., which remains in the double pipet. The 
latter is held in a clamp and may be adjusted vertically in order to make close con- 
nection with the capillary tube leading to the measuring buret. J. H. Moore 

Distillation apparatus. Paul Gross and Alexander H. Wright. J. Ind. Eng. 
Chem. 13, 701-3(1921). — A serviceable fractionating column may be made by sealing a 
Pyrex tube having several small bulbs sucked in its sides, to a distg. flask. Its efficiency 
is between that of the rod and disk, and pear types. G. and W. describe a method 
of protecting cork stoppers in fractionations, a micro-distg. flask, a receiver for vacuum 
fractionations and a’simple modification of the McLeod gage. Donald E. Sharp 
Simple analytical extraction apparatus. H. Wislicenus. Zellstoff<hem . Abhandl. 
1, 71-2(1920). — The extn. thimble is fastened to an A1 wire, which extends through the 
condenser. At the beginning of the extn., the thimble may be in the liquid and then 
drawn up at the dose. C. J. WEST 

An improved gas combustion fumace for use in organic analysis. Thomas John- 
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son HedlSY. Univ. Birmingham. J. Chem. Soc. 119, 1242-3(1921); 1 cut. — A 
portable furnace is constructed from a light steel frame carrying, in the channel formed 
by two angle-iron stays which brace the top of the frame, a number of trough-tiles and 
covers; the back and base of the frame is covered with sheets of uralite, and a hinged 
uralite screen in the front permits inspection of the flames. The endplates of the 
frame are slotted to receive the burner, which rests upon an adjustable spring arm; 
the burner consists of a tube partitioned in the center ; each half is separately supplied 
with gas, and the gas supply to individual flames is controlled by cone-valves. T. S. C. 

New rotary laboratory burner. W. von Heygendorff. Z. angew. Chem. 34, 
Aufsatzteil, 359-60(1921); 1 cut. — The rotary lab. burner described by Lockemann ( C . 
A. 15, 2756) for use in ignitions, evapns. of coned, solns., and distn. of heavy liquids, 
is inadequate because (1) the rubber tube must rotate with the burner itself; (2) the 
movable burner support on the fly wheel tends to lessen the life of the rubber connec- 
tion. The new improvement consists in letting the hollow vertical shaft of the pulley 
serve simultaneously as the gas supply pipe, and in a drum fastened horizontally at 
the head, of the shaft which has connections for six burners arranged in the form of a 
spiral. As many burners as are needed for a given process are screwed on these threaded 
connections. The advantages of the construction are: (1) The rubber gas tube does 
not take part in the rotary motion of the burner; (2) each burner retains a rigid position; 
and (3) several burners may be used simultaneously. The burner is mounted on a 
heavy iron base and has a pulley for propulsion with a motor. Theo. F. BuehrEr 

An improved type of filter press. C. D. Burciienai,. Chem. Met. Eng. 25, 
476-80(1921); 9 illus. — The improved filter (called the Duplex) differs from the old 
plate and frame filter in the fact that it has double inlets, double outlets, and a new 
method of supporting the filter-cloth. In the Duplex press the cloths are supported on 
a screen of wide-mesh double-crimp wire, which in turn is carried on widely spaced 
reinforcing ribs cast on the plate, so that ample space behind the cloth is provided for 
the fall of filtrate and for the easy access of wash water to the entire surface of the cloth. 
A double washing system is*provided so that all cakes may be washed (in alternate 
directions, if desired) by the manipulation of a single valve. It is not necessary to 
close dripeocks on every alternate plate, as is usual in a washing type press. Drip 
cocks have been done away with as well as the open drip gutter; yet turbid filtrate from 
any one doth can be detected and shut off without stopping the flow from a perfect 
doth on the opposite ride of the same plate. H. Buttler 

Studies in evaporator design. IV. W. h. Badger and F- M. Baker. Chem. 
Met. Eng. 23, 569-74(1920); 6 illus.; cf. C. A. 15, 1641.— The authors give tables and 
curves for the vapor pressure of satd. NaCl solns. from 78 to 107°; soly. of NaCl in 
water from 50-110°; vapor pressure of NaCl solns. from 50 to 100°contg. 0-36 g. NaCl/ 
100 g. H 2 0; and b. p. of NaCl soln. at 760 mm. contg. from 0 to 40 g. NaCl/100 g. HjO. 
V. W. L. Badger. Ibid 25, 459-63(1921); 5 figs. — The tendencies shown from the 
tests are that in horizontal tube evaporators the max. capacity occurs when the tubes 
are from A to 2 A submerged. The max. capacity is reached at levels nearer the top 
of the heating surface as the app. temp, drop becomes smaller. The max. app. heat 
transmission coeff. is 105-108% of the heat transmission coeff. where the liquor level 
is at the top of the heating surface. The ratio of the corresponding heat transmission 
coeff. for two different temp, drops is const, for all levels above the optimum. H. B. 

Improved MacMichael viscometer. F. Wilbur Shulenbrrgbr. Paint, Oil 
and Chem. Rev. 72, No. 7, 10, 12, 21-22(1921). — S. describes origin and construction 
of MacMichad viscometer (C. A. 14, 1065) as improved to overcome earlier objections 
due to variable dimensions, variation in speed and in the distance between the bob 
and the bottom of the cup. The cylindrical bob is recessed and this space filled with 
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air. With soft solids, the "viscosity” is dependent upon the speed; hence it is pro- 
posed to measure the viscosity at a speed of exactly 19.1 r. p. m. The speed is regu- 
lated by means of a governor and regulating screw. Eugene C. Bingham 

New Brown thermoelectric pyrometer. Anon. Glassworker 40, No. 49, 11 
(1921); 2 iltus. — A new method of automatic cold junction correction provides in- 
creased accuracy. In this pyrometer the extension or compensating leads are brought 
to the instrument. A Briguet spiral controls not only the springs and galvanometer 
directly, but also controls an index for zero setting on the scale itself. This last fea- 
ture insures accuracy by indicating when the change in position of the zero has been 
caused by other conditions than a change in temp, of the cold junction. J. B. P. 

Extensometer calibrating device. R. L. Tempun. Chem. Met. Eng. 25, 248-51 
(1921). — This device consists of a standard micrometer head mounted on a steel tube 
which slides over a steel rod mounted rigidly in a vertical position. Two weights of 
1 or 2 lbs. each fastened to the ends of a cross arm serve to make the instrument posi- 
tive. In making a calibration one clamps the extensometer to the rod, and moves the 
micrometer through known distances. The readings of the two instruments may 
then be plotted, and the av. error detd. Donald E. Sharp 

Arsenic double tubes. Georg Lockemann. Z. angew. Chem. 34, Aufsatzteil, 396 
(1921). — A method is described whereby twice the number of arsenic detns. can be made 
with a single tube by the Lockemann modification of the Marsh method (Z. hngew. 
Chem. 18, 416(1905); see also C. A. 15, 1232). The tube has 3 sections about 5 mm. 
inside diara. and 5 cm. long sepd. by 2 constrictions of about the same length and about 
1.2 mm. inside diam. The ends of the tube are terminated as usual. The mirror is 
deposited at the point where the tube is constricted and after a test has been made with 
each bulb the whole tube may be reversed and after a little easy glass working used for 
the other end for 2 more detns. The method applies particularly to small amts, of As. 

Donald E. Sharp 

A self-exciting mercury arc rectifier. Anon. Wisconsin Engineer 25, 91(1921). — 
This type contains a small auxiliary rectifier within the pfiwer rectifier, which continues 
to operate even if load is shut off completely. F. H. Hotchkiss 

Extension of the range of the McLeod gage. A. H. Ppund. Phys. Rev. 18, 
78-82(1921) ; 2 cuts. — Since the sensibility of the McLeod gage is limited by the 
length of the trapped air column and by the difference in levels of the mercury columns, 
it is necessary, in the measurement of high vacua, to det. the pressure of the gas trapped 
in the capillary. A moderately high vacuum was produced by means of a Gaede mer- 
cury pump, and the highest vacuum was obtained by introducing a coconut charcoal 
trap, surrounded by liquid air, between the pump and gage. A "hot-wire” gage, 
consisting of a loop of tungsten wire scaled in at the top of the closed 2-mm. capillary, 
forms part of a Wheatstone bridge, fitted with a portable galvanometer. The gage 
is calibrated by observing the deflections corresponding to pressures measured with 
the McLeod gage, a plot of these data being practically linear. Tables of data are 
given showing relation between length of air-column in closed capillary and pressures 
of gas respectively in closed capillary and in the system outside the gage. Since 
the ratio of compression of the gas is known, and the pressure of the trapped gas 
measured with the hot-wire gage, the true pressure is detd. The variation in the 
cooling effect with the character of the gas makes a calibration of the gage for each gas 
ne ■'eisary. The results with air show an extension of the range of the McLeod gage 
from 5.26 X 10~* mm. Hg, to 1.7 X 10 “ 7 mm., the latter being the limit of the hot- 
wire gage. The ease of calibration of the hot-wire gage, the range of pressures which 
can be measured, and the magnitude of the lowest pressures detectable make the 
improvement very desirable. ThEO. F. Buekrer 
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The measurement of color (Mees) 2. Apparatus used in furnace control (Feign) 
13. Plauson’s method for preparing colloids (Chwaea) 13. Dehydration of transil 
oils (Hapgood) 13. The saccharorefractometer (Dieg) 11B. 


Gas-analysis apparatus. W. L. De Baufre. U. S. 1 , 384 , 603 ,. July 12 . The 
gas analysis app. as illustrated is operated by HsO supplied continuously through pipe 
j to tank 2. As soon as the HsO overflows the bend of siphon 4, it discharges rapidly 
from 2 through the siphon within 2. Chain j running over pulleys 6 and 7 is attached to 
float 3 at one end and to extractor bell 4 at the other end, so that 4 rises and falls in the 
liquid seal in tank 9 alternately with 3 in 2. As 4 falls, the gas mixt. previously drawn 
in during the up stroke is forced out through flexible tube 10 and pipe II into vessel 12, 
where it bubbles through the liquid absorbent reagent therein. The gas constituent 
to be measured is absorbed by this reagent. The remaining gas is discharged through 
pipe 13. While 4 is in its uppermost position, the gas in 12 is at atm. pressure by reason 
of the lower end of tube 14 being above the surface of the liquid seal in 9. As 4 descends, 
the gas remaining after bubbling through the reagent in 12 is at first discharged to the 
atm. through pipes 13 and rj, flexible connection 16 and tube 14. When the lower 
end of 14 penetrates the surface of the liquid seal in 9, the residual gas then flows through 
pipe 17 to measuring bell 18, which 
rises .in the liquid seal in tank 19 in 
proportion to the vol. of the residual 
gas. The weight of 18 is counter- 
balanced by weight 22 attached to 
cord 20 passjng over pulley 21 . The 
percentage of residual gas or of the 
constituent removed by absorption 
in 12 is indicated on scale 23 by the 
highest position reached by 18. When 
4 ascends, the gas in 18 reihains en- 
trapped until the lower end of 14 
passes out of the liquid seal in 9. 

During the upward motion, a fresh 
sample of gas mixt. is drawn into 4 
through pipe 24, bubbling through 
liquid seal in valve 25, the lower end 
of tube II being sealed by the liquid 
reagent in 12 . When the H2O in 2 
reaches the highest point, a small amt. of it trickles through tube 26 and drops into the 
left-hand compartment of vessel 27. which is connected by tube 28 to 25. The over- 
flow edge of partition 29 dets. tire level of the liquid seal in 23, the excess HsO draining 
into the middle compartment. The middle compartment of 27 is connected by tube 30 
to 9, the level of the liquid seal therein being detd. by the upper edge of partition 31, 
over which the excess liquid runs into the right-hand compartment. Tube 32 joins 
the right-hand compartment of with 19, the level of the liquid seal in the latter 
being detd. by the height of the upper edge of drain tube 33. The absorption of a 
constituent of the gas mixt. by the liquid reagent iu 12 augments the vol. of the reagent. 
To eliminate the error consequent upon a change in vol. of the gas space above the rea- 
gent, tube 34 is arranged to extend near the bottom of 12 to be sealed by the liquid 
reagent therein, and project externally at about the height it is desired to maintain 
the surface of the liquid reagent. The excess reagent dropping from 34 is dild. by the 
HsO from tube 33 and siphon 4 in vessel 35 and discharged through pipe 36 to waste. 
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Acetylene generator. A. F. HabEnicht. U. S. 1,383,464, July 5. 

Gas-analyzing apparatus. 0. Rodhe. U. S. 1,385,150, July 19. The app. is 
especially adapted for detn. of CO or hydrocarbons. In front of the absorption and 
measuring vessels there are placed 2 furnaces for selective oxidation of CO and hydro- 
carbons with an absorption vessel contg. KOH between the furnaces. 

Gas-purifler with centrifugal blast fan. C. Bourdon. U. S. 1,384,380, July 12. 

Hardness-testing apparatus. A. Maire. U. S. 1,385,182, July 19. The app. 
comprizes a diamond mounted on a pivoted arm for moving across an article to be tested 
under regulated variable pressures. 

Apparatus for testing the hardness of materials. L. Johnson and H. Brearley. 
U. S. 1,384,389, July 12. The app. is constructed to test the material with a hardened 
steel ball under a regulated pressure. 


2-GENERAL AND PHYSICAL CHEMISTRY 


W. B. HENDERSON AND EDWARD MACK 

Reagent chemicals. I. Proposed specifications for sulfuric, nitric and hydro- 
chloric acids, and for ammonium hydroxide. W. D. Collins. J. Ind. Eng. Chetn . 
13, 735-7(1921).— Various tests are given for these reagents. The paper constitutes 
a supplement to the Report of the Committee on Guaranteed Reagents and Standard 
App. (cf. J. Ind. Eng. Chem. 13, 402(1921)). H. Jermain Creighton 

Atomic and molecular volume at zero absolute. Richard Lorenz and W. Herz. 
Z. anorg . allgem. Chem. 117, 267-70(1921). — A comparison of the ealed. at. and mol, 
vols. of the alkali halides at zero abs. has been made. For all these compds. the mol. 
vol. (M Fo) is less than the sum of the at. vols. (2d Vo) of the constituents of the compds. 
The “contraction” varies from 0.6% for Nal to 60.0% for CsF. For analogous Na, 
K and Cs compds., the contraction of the Cs compd. is always greatest and that of the 
Na compd. least; for the halides of an alkali metal, the contraction of the fluoride is 
greatest and that of the iodide least. In general, the contraction of the at. vol. to the 
mol. vol. is greater the more active the elements from which it is formed. H. J. C. 

Theory of valency. I. The behavior of decolorized magenta solutions. II. 
The configuration of benzene and the organic hydroxyl group. Julius Gnezda. Rev. 
chim. 1, 17-23, 33-40(1921). — Org. substances of many widely varying types 
(amides, amines, amino acids, cyanogen compds., aldehydes, proteins, etc.) generate 
a red color with magenta solns. which have been decolorized by means of NajSO* or 
Mg metal, the development of the color usually taking place more easily when Mg is 
the decolorizing agent than when Na 2 S0 2 is used. In certain instances a color is 
developed with Mg magenta solns. while no color is formed with sulfite-magenta solns. 
In order to explain these and similar facts, G. develops a theory of valency in which 
O is considered to possess, besides its two principal valencies, two stronger and two 
weaker subsidiary valencies, which, in certain circumstances, radiate “ponderable or 
imponderable” matter into the surrounding space and may bring about reoxidation of 
the decolorized soln. In the second paper, G. develops formulas for various compds. 
in accordance with this theory. J. C. S. 

Flow of gas at low pressures through capillary tubes. G. W. Todd. Proc. 
TJniv. Durham Phil. Soc. 6, I, 8-15(1920); Science Abstracts 24A. — The laws for the 
flow gas through tubes at ordinary pressures and at extremely low pressures, where 
the mean free path of the tnols. approaches the dimensions of the measuring app., are 
very different, and are inadequate to express the facts for intermediate pressures. 
Expts. are described having for their object the finding of an empirical expression for 
the flow of a gas through a tube which would represent the facts for all pressures. A 
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large number of readings are tabulated for air and H with capillary tubes of various 
ascertained dimensions. These results are plotted, and it is found that the viscosity 
of air flowing along a tube of circular cross-section is a function of the product of mean 
pressure into the diam. The form of the function is discussed, and the relationships 
arrived at are compared with Knudsen’s formula. H. G. 

Measuring gases containing water vapor. Thomas G. Estep. Carnegie Inst. 
Techn. Chern. Met. Eng. 25, 329-31(1921). — It is pointed out that in the accurate 
measurement of large quantities of gases in the various industries, a detn. of d. is neces- 
sary because the gases are satd. with HjO vapor. Velocity formulas modified to 
use sp. gr. values have been detd. graphically. The detn. of the vol. from the velocity 
of the gas is treated, and the procedure for partially satd. gases is discussed. 

H. J. C. 

The velocity of flocculation of selenium sol. II. Flocculation by means of barium 
chloride. H. R. KruyT and A. E. van Arkrl. Van’t Hoff Tab., Utrecht. Rec. 
trav. chim. 40, 169-91(1921). — In the preceding paper ( C . A. 15, 1436) the slow and 
rapid flocculation of Sesol by means of KC1 at various concns. was studied, In this 
paper similar expts. with BaCU are described. The undiluted sol behaves toward 
BaCIg essentially the same as it does toward KC1. The variation of the velocity of 
flocculation with the concn. of the electrolyte is more gradual with BaC! 2 than with 
KCl. Contrary to what was observed with KCl there is a zone of slow flocculation 
where Smoluchowski’s theory is verified. A sharp bre.ak such as was observed in the 
flocculation by KC1 was shown by BaClj only at a concn. of 2 millimols. With a BaCU 
concn. of 3 millimols. there is a sharp diminution of T (time), which K. and v. A. say 
cannot be explained as due to a reversal of adsorption. The differences in the behavior 
of BaClj and KC1 become more striking as the diln. of the sol is increased; thus at 
concns. of 2 to 100 millimols. BaCb, the values of T are nearly const, for intervals from 
17 to 3000 secs. For the very dil. sol von Smoluchowski’s theory was confirmed for 
a wide range of concns. The velocity of flocculation, when a given amt. of BaCl 2 acts 
upon various concns. of the sol, is not proportional to the concn. in the case of slow 
flocculation. • The kinetics of the process of flocculation will be clearer if not only the 
velocity of flocculation but also the value of the charge carried by the sol particles is 
known. Then methods and data for these detns. are given. The addition of small 
amts, of KCl scarcely changes the potential of the surface of contact. If NH 2 NH 2 
is added the contact potential is raised, the result of which is that NH 2 NH S increases 
the stability of the colloid. On adding BaCl z the contact potential falls rapidly and 
for 40 millimols. the discharge is nearly complete, which agrees with the short time 
required for the reduction of the original concn. by one half. Detns. could not 
be made at 100 millimols. The discharge takes place still more rapidly under the 
influence of luteocobalt chloride, (NHcOsCoCh. In this case a change of sign of 
the charge was observed. With additions of Th(NO s )< there is also a change of sign 
of the charge, but in this case the products of hydrolysis of the Th(N0 3 ) 4 play a cohsid- 
erable role. The addition -of KOH raised the potential of the contact surface and 
in this case it is the OH" ions that have this effect, as was expected. When the results 
of the expts. are compared with the theory of the velocity of flocculation there are 3 
points of view in which they are in disagreement. (1) The highest value observed for 
R/a is considerably above the minimum value that the theory admits in the case of 
rapid flocculation. (2) In these cases there is a diminution in the value of T, which ought 
to remain constant according to the theory. (3) But the most important deviation 
is the strong increase of the value of T, which manifests itself especially with the undild. 
sol when one ppts. it with KCl. These disagreements are discussed in detail without 
arriving at any conclusions as to the causes. Somewhat similar deviations are ob- 
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served with Au. The comparison of the sols of Se and Au led to a discussion of the 
relation between the limit surface potential, the concn. of the electrolyte and the prob- 
ability of adhesion. E. J. Witzemann 

Sols with non-spherical particles. H. Zocher. Z. physik. Ckem . 98, 293-537 
(1921). — The phenomenon of streaming double refraction with VjOi-sols observed by 
Diesselhorst, Freundlich and Leonhardt (C. A. 10, 2662) has also been established with 
the following sols: soap solns., clay suspensions, AgCNO, benzopurpurin, benzobrown, 
prioiuline, Na alizarinsulfonate, alizarin, p-azoxyphenetole, p-azoxyanisole, anthracene, 
cerasin orange and aniline blue. Some observations have been made of the spacial 
distribution of double refraction in moving sols. On allowing the sol to flow between 
crossed Nicols in the direction of the axis joining the Nicols, dark crosses are obtained 
which are analogous to the figures given by a uni-axial crystal with convergent 
light. This phenomenon can be used as a method for the recognition of double re- 
fraction and pleochroism in sols in motion and for the detn. of their character. The 
distortion of the crosses into vortices towards the direction of polarization demonstrates 
that the direction of flow does not necessarily conform with one of the directions of 
primary vibration (Hauptschmngungsrichlungen) of the light. The coincidence of 
the cross with the direction of polarization, in the case of aged Vj0 6 -sols and soap solns., 
is traced back to the flexibility of the particles causing double refraction. The sign 
of the double refraction in soap solns. varies with their age and concn. This variation 
in sign, which has also been observed by Cotton and Mouton (C. A. 1, 2966) with 
Fe(OH) 3 -sols in a magnetic field, is probably due to the fact that rod-shaped colloidal 
particles arrange themselves with their symmetrical axes in the direction of the lines of 
flow (or of the lines of force), while laminar particles arrange themselves with their 
symmetrical axes at right angles to these lines. With growth of crystals or colloids 
(ageing) there is a transition from the rod-shaped to the laminar particle. On pouring 
an ale. soln. of aniline blue into H 2 0, the streaming sol exhibits marked negative double 
refraction in the red, negative pleochroism in the orange to green, and positive double 
refraction in the blue. This anomalous optical behavior results in the formation of 
anomalous interference colors. Optical anisotropy produced by a magnetic field has 
opposite signs, i. e., the colloidal particles arrange themselves at right angles to the 
lines of force, and parallel to the elec, lines of force (current lines). On heating, the 
negative double refraction of benzopurpurin disappears, but returns on the addition 
of electrolyte to the sol after cooling. Benzopurpurin sols produced by peptization 
do not exhibit double refraction, provided coagulation occurs rapidly and the initial 
sol is optically isotropic. On acidifying, the birefringent red are transformed into 
the birefringent blue sols. The marked pleochroism of benzopurpurin sols always 
has a negative sign, and the colloidal particles exhibit diamagnetic behavior. The 
double refraction observed in ViA-sols disappears more slowly the greater their 
age and concn. Both highly coned, and aged VaOs-sols and highly coned, benzopur- 
purin solns. which are poor in electrolyte exhibit marked double refraction of the same 
duration observed in cryst. liquids. It is pointed out that the growth of nonspherical 
colloidal particles is due not to crystn., but to a rearrangement of these particles in a 
parallel position. H. Jermain Creighton 

Gelatinization of starch in cold water in presence of alkalies or neutral salts. A. 
ReychlEr. Bull. soc. chim. Belg. 29, 113-22(1920). — Starch grains may be rapidly 
gelatinized at the ordinary temp, by solns. of KOH or NaOH, but not by NH<OH. By 
using a 0.75% soln. of KOH the process may be made sufficiently slow for microscopical 
observation. Many neutral salts also produce gelatinization. Among the least 
active are Na and Ca chlorides, while NH<C1, SnCU, HgCls, Pb(NOs)i, and Na benzoate 
are more active, but even in coned, solns. they act more slowly than 0.75% KOH 
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sola. The following substances at the concns. stated have the same gelatinizing power 
as 0.75% KOH soln. — NaOH at 0.53% f KI at 26-28%, NH«NOg at 30-35%, 
HgNOj at 29%, KCNS at 12-15%, and chloral hydrate at 55%. The mechanism of 
the gelatinization process is discussed from the botanical standpoint. J. S. C. I. 

Surface extension of soluble or volatile compounds. A. Marceein. Compt. rend. 
173, 79-82(1921). — Oleic acid is known to spread spontaneously over HjO, the thickness 
of the film being assumed to be monomol. This property is shown by M. to be a general 
one. The solid spreading radially from a center will repel particles of talc powdered 
on the H 2 0 surface. The radius is limited by the equilibrium between the soly. or vola- 
tility and the tendency to spread from the central source. By the expedient of using 
visible moving particles, the rate of increase in area is measured. From the vol. 
of compd. in soln. or volatilized, the thickness of film can be calcd. The following values 
in were found : camphor 0.65-0.1 ; menthol 0.56-0. 1 ; isobutylcamphol 0.4-0. 2. Solid 
C«H| was found to act similarly. Camphor spreads over H 2 0 covered by a film of 
oleic add. If the film of camphor on the oleic acid is decreased in diam. by a reduction 
in the total surface of the acid, there is a critical point where the camphor assumes the 
state of a drop of oleic acid which can spread no further because the H 2 0 is already 
covered with a satd. layer of acid. The pressure of surface satn. of the camphor, i. e., 
the surface pressure of the oleic acid opposing the extension of the camphor, was meas- 
ured by finding the relation P -fiS) where the surface pressure of a known wt. of oleic 
add is a function of the occupied area. The following values were obtained for several 
compds. in dynes-cm. : dimethylpyrrolidone 31.5; dimethylcampholamine 29.7; iso- 
butylcamphol 20.4; menthol 20.4; £-MeC B H 4 NH 2 16.7; camphor 13.0; thymol 12.1; 
borneol 11.1; methyl propylcamphocarbonate 9.4; benzalcamphor 0.94. C. C. Davis 

The existence of compounds in liquid mixtures. W. P. Jorissen. Univ. Leyden. 
Pec. trav. chim. 40, 281-4(1921). — Recently Smits, el at. ( C . A. 15, 3238) reported 
results on viscosity detns. of aq. solns. of FeCU and of H 2 S0 4 and found that as the 
concn. of the solns. increases the viscosity passes through a max. and then a minimum 
and then continues to rise to the point where the expts. were stopped. They explain 
this course of the curve by stating that increasing concn. of hydrate causes a diminu- 
tion in viscosity. As a matter of fact J. observes under these conditions it shows a 
max., but when the concn. of FeClj or SO3 increases still more it is necessary that by 
the relative diminution of the hydrate concn. the viscosity curve should fall. In sup- 
port of these statements J. cites more complete investigations of the same subject 
(Knietsch, Ber. 34, 4102(1901); Kremann, Ehrlich {Sit zb. Akad. Wiss., Wien 116, 
lib, 789(1907)) ; Dunstan and Wilson {C. A. 1, 956; 3, 737). It is true that the system 
HN0 8 -H 2 0 (Kuster, Kremann, Z. anorg. Chem. 41, 19(1904)) shows no minimum but 
perhaps the system should be considered Nj 0 6 -H 2 0 and the solns. of NiOj in HNO* 
examd. also. The question of the existence of hydrates in aq. soln. is part of the gen- 
eral problem of combinations in liquid mixts. Thus the system 0 -O 2 N C^ILMe-EtOH 
(Wagner, Z. physik. Ghent. 46, 873(1903)) shows a max. and minimum. The f. p. 
curve of this system would aid in checking up on Smits’ viewjfoint. Other studies of 
the viscosity and f. p. curve, particularly of liquid mixts. of org. substances, are sug- 
gested and are in part completed as a part of a study of the mechanism of the beginning 
of a reaction (cf. Chem. Weekblad 5, 725(1908); 6, 931(1909); 9, 58(1912) and C. A. 10, 
417; 12, 2480; 15, 475. E. J. Witzemann 

Precipitations. Sven Od£n. Stockholm. Arkiv Kemi Mineral Geol, 7, No. 26, 

92 pp. A study of the primary structure of BaS0 4 crystals; influence of concn.; rate 

of mixing of reacting substances; influence of nature of reagents; influence of temp.; 
recrystn.; comparison of primary structure of Ca, Sr and Ba sulfates; secondary 
structure of BaS0 4 crystals; rate of aggregation; influence of addition of electrolyte 
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on size of crystals; disintegration and aggregation under influence of added electrolyte; 
irreversible secondary aggregations; and the absorption power of BaSO*. The article 
gives a minute description with line drawings and photographic reproductions of app. 
used for detg. the rate of settling of crystals in various liquids, from which data the 
size of crystals is calcd. and surface exposed detd. Numerous graphs and tables of 
exptl. results are given. Mathematical ealcns. show agreement between theoretical 
calcns. and exptl. results. P. M. Glasob 

Studies on chemical affinity. XIII. The transformation affinity in systems of 
solid salts. J. N. Br^nsted. Copenhagen. Z. physik. Chem. 98, 239-43(1921); 
cf. C. A. 13, 393. — Two general principles have been described for the measurement 
of transformation affinities in salt systems: the 1st, for easily sol. salts, depending on 
the detn. of the vapor-pressure curves between triple points; the 2nd, for slightly sol. 
salts, depending upon the detn. of the soly. product, P, of the slightly sol. salt in a 
coned, soln. of another salt. The latter method has beeif employed to det. the trans- 
formation affinity of 


r Cl 

i r Br 

i r Cl i 

r Br i 

Co 

Br, + Co 

Cl, — > Co Cl. + 

Co 1 

L (NH,), 

J L (NH,), 

J L (NH,)J 

L (NHi)s J 


the affinity being calcd. by the equation A — RT log ^ [Cl]Br t [Bri c ^i _ ^ ^ 

P [Cl]Cls • -^[BriBr*) 

/Cl / Br 

where [Cl] = Co\ and [Br] =Co< . The mean of the values obtained 

N (NH 3 ) s (NH,), 

for t in different salt solns. is 3.16, from which it follows that at T= 273° abs. the trans- 
formation affinity, A, is 621 cal. H. Jermain Creighton 

Formation and stability of modifications of polymorphous substances below their 
transition temperature. R. Brauns. Centr. Mineral. Geol. 1921, 225-9.— The 
metastable forms of S including monoclinic prismatic S, which form when molten S 
crystallizes, can be kept unchanged for years between a microscope slide and cover- 
glass. Other metastable crystals which can be obtained and preserved are the yellow 
form of Hgl 2 , which is stable only for a few hrs., and the rhombohedral form of KNOi, 
which may be kept for years. These substances when crystg. appear to follow Ost" 
wald’s step rule, that when a change of form occurs, the form appearing is that which 
is accompanied by the smallest loss of free energy. Doubly refracting cubic crystals of 
boradte found in salt deposits indicate that the boradte first crystd. in the cubic form 
far below its transition point, 265°. Miigge’s condusion that the temp, rose locally 
to so high a point as this during crystn. is not justified; more probably this substance 
also follows Ostwald’s rule, and separates first in the metastable cubic form. J. C. S. 

Theory of the equation of states. II. Mario Basto Wagner. Lisbon. Z. 
physik. Chem. 98, 244-51(1921); cf. C. A. 15, 968. — A mathematical paper dealing with 
the theory of the heat of vaporization and the theory of internal pressure. H. J. C. 

Applicability of the gas laws to strong electrolytes. II. J. N. Br^nsted. Kgl. 
Danske Videnskab. Selskab., Math.-jys. Medd. 3, No. 9, 21 pp.(1920); cf. C. A. M, 2113. 
— In the present investigations e. m. f. detns. with an electrolyte dissolved in a coned, 
soln. of another have been carried out for the purpose of extending result* previously 
obtained, and partly to procure information on the question of complete pr incomplete 
dissociation. A modified form of the electrometric method previously employed was 
used. The principal feature of this modification consists in the use of a streaming elec- 
trode, .the electrolyte being allowed to flow through the solid (finely powdered) electrode 
of AgCl. The app. was constructed so as to permit variation in the velocity of the 
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streaming electrolyte through the electrode. The type of cells used for the activity 
measurements was, 


and 


Ag.AgCl 


solvent 


solvent 


chloride 

fa) 

chloride 

fa) 


AgCl.Ag 


, solvent (n-cCi solvent (n-c,) I . , . . ... . . 

Ag Agsalt fa) Agsalt fa) I Ag, for detns. with the Cl and Ag 


ions, resp. The solns. employed as solvents in the cells were 2 molal KNOi, NaNOa and 
MgSO< and 1 molal -MgSO«. The almost complete agreement between the exptl. and 
ealed. e. m. f. values of the cells afford strong support to the theory that the simple gas laws 
are valid for ions present in salt solns., the concns, of which are large in comparison with 
that of the ions concerned. The range of the concns. within which the law applies 
extends up to 0.2 molal, or to probably even higher concns., in mixts. of uni-univalent 
salts. This indicates the same degree of dissociation over this concn. range, and there- 
fore may be regarded as evidence in support of the theory of complete dissociation. 
The law begins to fail, however, in the neighborhood of 0.05 molal mixts. of MgSOa 
and MgClj. This behavior is attributed to a change in the dissolving power of the sol- 
vent rather than to incomplete dissociation. All equil., including strong and weak 
electrolytes, are highly simplified when allowed to be established in coned, salt soln. 
as solvent instead of in H 2 O. Expts. were also carried out covering solns. as dilute as 
0.1 molal, for the purpose of detg. whether the change in the molal fraction x, over the 
whole range in concn. from x=0 to x=l, corresponds to a const, activity coeff. or to 
an activity coeff. changing in conformity with the dissolving power of the solvent. 
It has been found, in agreement with the results obtained by Loomis, Essex and Mea- 
cham (C. A. 11, 2060), that slight changes in the activity coeff. do occur with varying 
■concns., thus indicating that the ions of the varying solvent are acted upon differently 
from extraneous ions of small const, concn. H. Jermain Creighton 

A calculator for converting gas-chain voltage into equivalent C H + or p H values. 
Paue E. Keopsteg. Science 54, 153-4(1921). — A description of an instrument of the 
slide-rule pattern, with which the operation can be readily performed. The slide-rule 
can be used equally well when the reference electrode, instead of being the usual calomel 
half-cell, is a H electrode of known potential relative to the standard soln. in which it 
is immersed. -Settings with the slide-rule are possible to an accuracy of =*=0.5 milli-v. 

H. Jermain Creighton 

The energy of oils, fats, waxes and related solid substances. A. KOnkler. 
Heidelberg-Rorhbach. Sdfensieder-Ztg. 48, 542(1921).— An attempt is mad- to con- 
sider as an independent form of energy or motion the familiar phenomena observed 
when paraffin, wax, pitch, etc., become electrified by friction and are brought near a 
suspended thread, paper or needle. P. Escher 

Relation between electrical resistance and tension in bismuth. E. Zavattiero. 
Atti accad. Lined 29, 1, 48-54(1920) ; Science Abstracts 24A, 446. — The exptl. arrangement 
and method of conducting observations are described and the results obtained are given. 
During the process of traction the elec, resistance of the wire diminishes with increase 
of the load; for small loads proportionally to the deformation, with large loads less 
rapidly. Under the action of a const, tension in proximity to the limit of fracture, the 
sp. resistance of the Bi gradually increases. The action of a magnetic field is also 
considered. H. G. 

Thermal analogy of the Oersted-Amp&re effect and the electronic theory of metals. 
O. M. Corbino. Atti accad. Lined 29 t II, 335-9(1920) ; Science Abstracts 24A, 372. — If 
there exists a thermal analogy of the Oersted-effect it ought to be possible to show’that 
a disk through which flows a radial current of heat will exhibit a tendency to rotate 
when subjected to the action of a magnetic field at right angles to its plane. The 
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object of the present paper is to consider the probability of being able to demonstrate 
such an effect and to investigate the question in its relation to the electronic theory of 
cond. of metals. H. G. 

Electronic theory of conductivity of metals in a magnetic field. O. M. Corbino. 
Atti accad. Lined 29, 282-5(1920) ; Science Abstracts 24A, 372. — It is concluded that the 
phenomena which occur during the passage of heat or of electricity in metals cannot be 
satisfactorily explained by a theory which takes count of only one kind of electron; in 
all this field of phenomena the dualistic theory has the advantage. On this account, 
although the existence of free positive electrons has not yet been proved, they constitute 
provisionally an indispensable element in any complete explanation of the phenomena 
of metallic cond. and of the effects of the magnetic field. H. G. 

Galvanomagnetic effects. A. Sellerio. Nuovo cimenlo 20, 51-94(1920); Science 
Abstracts 24A, 372-3. — The phenomena presented by Bi in a galvanomagnetic field 
are found to be analyzable into 3 components: (a) The ordinary Hall-effect, transverse 
and proportional to H; (6) an axial effect, proportional to H and directed along the 
lines of force; and (c) a disturbing effect proportional to IP, with angular relations 
of the order of a harmonic of the two former. To the last mentioned the known asym- 
metry of the Hall-effect is to be traced. H. G. 

The measurement of color. C. E. K. MeES, J. Ind . Eng. Chem. 13, 729^31(1921). 
— The importance of color measurements in the chem. industries is briefly discussed, 
and the measurement of sensation of color and that of the stimulus produced by this 
sensation are differentiated. The spectro cope, spectrophotometer, colorimeter, mono- 
chromatic analyzer, trichromatic analyzer and their uses are briefly described. 

H. Jermain Creighton 

Heats of combustion and formation of nitro compounds (Garner, Abernethv) 24- 
Influence of a magne ic field on the dissociation of excited molecules (Franck, Grot- 
rian) 3. Contact electricity in high vacuum (Coehn, Lotz) 3. Plauson’s method for 
preparing colloids (Chwala) 13. Thermodynamics and its application to the chemical 
industry (Urbain) 13. Velocity of hydrolysis of ethyl orthofonnate (Skrabal, Ringer) 
10. The catalytic oxidation of some alcohols under the. influence of photoactive ketones 
(BObseken) 10. The thermal expansion of alumin um-zinc alloys (Schulze) 9. Liquid; 
crystals. V. (Riwlin) 3. Molecular motion and the laws of thermal radiation (Brill- 
ouin) 3. The hardness of solid olutions (Rosenhain) 9. 


Bary, P.: Les colloides: Leurs gelees et leurs solutions. Paris: Dunod 47 
and 49 Grands-Augustins. 508 pp. 50 fr. For review sec Rev. prod, chint. 24, 538 
(1921). t 
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GERALD L. WENDT 

Recent advances in science. Astronomy. H. Spencer-JonBS. Science Progress 
1(5, 1-6(1921). — Ionization in stellar atmospheres is discussed. Cf. C. A. 15» 1252. 

Joseph S. Hepburn 

Atomic energy and radiation from the sun. F. H. Loring. Chem. News 122, 
219^20(1921). — Saha’s papers on ionization in the sun {C. A. 15, 468, 799) afford some 
da ca as to the elements present therein. Rutherford and Chadwick’s expts. on break- 
ing up atoms by bombarding with a-particles (C. A. 15, 2238), the large mass of 
the radioactive elements and the enormous mass of the sun seem to indicate that during 
contraction of the sun’s central mass the at. nuclei are forced so close together that due 
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to interference of the active parts of the atoms more or less radioactive disintegration 
takes place. This should result in ionization of the atoms in the photo-sphere with 
resulting radiation. Those elements which Rutherford has found to give rise to long 
range H atoms are generally those absent in the sun. Only the more resistant ones 
remain except possibly with the exception of one or two very resistant elements. 

F. 0. A. 

Types of valence. Irving Langmuir. Science 54, 59-67(1921). — Three postu- 
lates are made. They are consistent with those previously proposed by L. in the 
Lewis-Langmuir theory of at. structure. This new method of deriving the relation 
of structure of the atom and types of valence is very much simpler. New ideas of the 
relationship between the different types of valence are brought out. Compds. are 
classified according to the types of valence of their atoms into (1) complete compds., 
(2) incomplete compds., (3) exceptional cases. The theory accounts for the structure 
of.the first two classes of compds. This is an important paper in the development of 
the at. structure theory. L. D. R. 

The existence of helium nuclei in the nuclei of radioactive elements. F. BrCss- 
UERA. Rev. chim. 1, 42-8, 74-80(1921). — The mass of a He nucleus is less than that of 
the 4 H nuclei, from which it may be supposed to be formed, by an amt. Am = 4X 1.0077— 
4.002=0.029. This corresponds with a loss of energy during the condensation of the 
H nuclei of 0.029c* per g.-atom of He formed (c = velocity of light). Consequently, 
it is unnecessary to suppose that He nuclei pre-exist in the nuclei of radioactive ele- 
ments in order to account for the kinetic energy possessed by a-particles, for part of 
the energy liberated during the formation of He nuclei within the atom from pre-existing 
H nuclei might be utilized in detaching the a-particles so formed and imparting to them 
their momentum. J. C. S. 

A rapid method of measuring the leakage current characteristic of an electroscope 
in the determination of radium emanation. P. Loisel. Compt. rend. 172, 1484-6 
(1920). — In the use of an electroscope in the detn. of Ra emanation it is necessary to 
correct the observed current of ionization for the leakage current in the electroscope 
due to the leak of the current along the insulators and the ionization of the air by pene- 
trating radiations. This leakage current may vary from time to time. • In the detn. 
of Ra emanation by the ordinary method it is customary to measure this leakage current 
at the beginning and use this value to calc, the max, current from the observed current 
which was measured 3 hrs. later. Since the leakage may change with the time this 
method is open to serious error. A method is described by which the leakage current 
can be ealed. at the moment at which the max. current is measured. The max. current 
is due in part to the ionization produced by the radiations characteristic of the radium 
emanation and in part to the radiations from radium A, B and C in equil. The value 
of the current due to the latter cause is about 57% of the total ionization current inde- 
pendent of the leak of the electroscope. It is known that after long exposures the 
a-radiations decrease to one-half their value in 15 min. Let the intensity of the ioniza- 
tion current be measured 3 hrs. after the introduction of the emanation into the con- 
denser. Then I m =h~h where / m =max. current, h = current measured in the elec- 
troscope and la - the leakage current. Now rapidly evacuate the condenser and fill 
it with inactive air. At the start the observed current is 0.57 I m but it sinks to one- 
half its value in 15 min. Hence 0.285 in which h is the current measured. 

Dividing equation (1) by equation (2) 0.285 (h—Id)=h—Id and Jd = (J» —0.28570/ 
(1—0.285). This method assumes that during the short time of the expt. the leakage 
current does not change. A. W. Smith 

The production of the saturation current in a cylindrical condenser by ionization 
from radium emanation in equilibrium with its disintegration products. Franz Br6ss- 
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1 .ER. Silzb.Akad. Wiss. Wein, Ila, 129,47-57(1920). — A study was made of the relation 
between the current and the voltage in a cylindrical condenser filled with Ra emanation 
in equil. with its disintegration products (Ra-A to Ra-C). The method of measurement 
was that used by St. Meyer and Hess except that a cylindrical condenser replaced 
the half spherical condenser used by them. After the condenser was filled with Ra 
emanation a difference of potential of about 460 volts was applied to the condenser 
in such a way that the central electrode was positive. After equil. conditions had been 
reached the voltage-current cujve was detd. This required about 1 hr. and during this 
time the decrease of the Ra emanation through disintegration amounted to about #%. 
At the end of these observations the emanation was rapidly removed and the 
voltage-current curve for the active deposit was detd. The interval over which the 
current was studied was between 10 and 210 electrostatic units. Since the ordinary 
method of graphical extrapolation is not sufficiently exact for such cases the satn. value 
of the current was obtained from the exponential equation, * = 7(1 —e~ kn ), where i is the 
current for the voltage E, 7, i£ the satn. current and k is a const. Although there is 
present in the condenser both a surface and a vol. ionization this equation was found 
to express the relation between the observed current and difference of potential with 
sufficient accuracy. The satn. value of the current calcd. from this equation agrees well 
with the observed value. A simple relation between the satn. current and the const. 
k is developed. To make this relation which states that J i k 6 =K expresses the facts 
with sufficient accuracy it is necessary to assume two values of the constant K. One 
of these values is for 7 <100 and the other for 7> 100. Where the conditions of ob- 
servations used in these expts. are duplicated it is possible by means of these equations 
to calc, the satn. current from a single observation on the current and voltage. A 
method is also outlined by which the measurement of the current- voltage curve for 
the active deposit as well as for the radium emanation alone can be carried out. 

A. W. Smith 

The distribution of the active deposit of radium in an electric field. Anna GablEr. 
Sitzb. Akad. Wiss. Wein, Abt. Ila, 129, 201-20(1920). — All previous investigations 
about the active deposit of radium in an elec, field have considered only the distribution 
of the radioactive matter on the electrodes. There are no data on the total distribu- 
tion of the radioactive deposit as detd. by the quantity of Ra emanation, the strength * 
of the elec, field and the size and form of the containing vessel^ These observations were 
made on a cylindrical brass vessel with a cylindrical rod on the axis for the central 
electrode. The vessel was exhausted and then filled with Ra emanation mixed with 
air. When radioactive equil. had been reached, observations were made on the activity 
of the emanation in the v^gsel. The emanation was then expelled and the sum of the 
active deposits on the vessel and on the central electrode was detd. Then the active , 
deposit on the central electrode alone was measured. From these detns. together with 
a knowledge of the rate of decay of Ra C, the active deposit at the time at which the 
emanation was expelled from the vessel, was calcd. Observations were made for 
quantities of emanation between 1 and 24 millicuries and for elec, fields between .0 and 
460 volts, per cm. When there is a const, difference of potential between the vessel 
and the central electrode the total deposit and also that on the central electrode is a 
function of the quantity of emanation introduced into the vessel. The total quantity 
of active deposit varies rapidly with an increase in the quantity of emanation and soon 
reaches a const, value. The curve showing Jhe dependence of the deposit on the quan- 
tity of emanation is the same for a field of 22 v. per cm. and for a field of 46 v. per cm. 
The amt. of active deposit on the central electrode decreases with the quantity of 
emanation and this decrease is less for large than for small elec, fields. The total de- 
posit is independent of the elec, field. The quantity on the central electrode increases 
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and that on the vessel decreases with the elec, field. There is a linear relation between 
these quantities and the elec, field in each case. The independence of the total quantity 
on the elec, field shows that the elec, wind has no influence on the total quantity. In 
the absence of an elec, field the deposit on the central electrode is detd. by the character- 
istic motions of the emanation as a gas. The density of the ions in this case is the same 
at the central electrode and on the wall of the vessel. In the large vessel the amt. 
deposited on the central electrode was the same whether it was used as a cathode or 
as an anode. In the small vessel for an elec, field of 220 v. per cm. the activity of 
the central electrode was 20% of the total when the central electrode was the anode 
and 45% of the total when the central electrode was the cathode. Some observations 
were made with a glass vessel instead of the small metal cylinder. The results are in 
agreement with the observations made on the large metal vessel. A. W. Smith 

Corpuscular spectra of the elements. M. db Broglie. Compt. rend. 172, 527-9 
(1921). — B. has shown (C. A. 15, 1458) that the general features of X-ray spectra are 
reproduced in the magnetic-velocity spectra of electrons emitted by elements exposed 
to X-rays. These spectra are obtained by a method similar to that of Robinson and 
Rawlinson ( C . A. 8, 3754), a line source of electrons being obtained by placing the 
substances to be examd. (oxides, salts, etc.) in a narrow groove in a disc of hard-rubber 
or Al. A Cootidge tube is used and an exposure of 1 hr. gives satisfactory photographs. 
An element exposed to rays of sufficiently high frequency emits K fluorescent radiation 
and electrons, the velocity spectrum of which shows (beginning on the side of small 
velocities) a strong line corresponding to the a-doublet, a weaker line corresponding 
to the 0-line, and a band sharply defined on both sides and showing 2 or 3 sudden fluctua- 
tions of intensity near the high frequency side. The electron velocities are related to 
the corresponding X-ray frequencies by the quantum relation within a few %, and the 
discrepancy is smaller if the energy required to remove the electron from the atom, 
calcd. on Bohr’s theory, is added to the observed kinetic energy. The band described 
above requires no such correction. Harry Clark 

Bohr’s model of the atom and corpuscular spectra. Maurice dB Broglib and 
Louis de BroguB. Compt. rend. 172, 746-8(1921); cf. preceding abstr. — The theory 
of magnetic- velocity spectra of electrons emitted by matter exposed to X-rays is dis- 
cussed. The kinetic energy of an emitted electron is assumed to be hv—W, where 
h is Planck’s const., * is the frequency of the X-ray, and W is the work required to ex- 
tract the electron from the atom, v may refer to the primary X-ray or the various 
secondary fluorescent rays from the exposed substance (some of which are reabsorbed). 
According to Bohr’s theory W—hvA where pa is the frequency of either the K, L, or 
M characteristic absorption discontinuity. The velocity spectrum should therefore 
show a lint corresponding to each expression of the form Hv—va) having a positive 
value. The 3 lines corresponding to the combinations of nc«, vkp, vl, and vu have 
been found experimentally. Note that nc a — vu = vk& — vl- The case of one ele- 
ment covered with a thin layer of another element is discussed and some exptl. evi- 
dence described. Harry Clark 

Corpuscular spectra; the laws of photo-electric emission for high frequencies. 
Mauricb dB Brogue. Compt. rend. 172, 806-7(1921) ; cf. 2 preceding abstrs. — Expts. 
oh many elements from N = 29 to N = 70 (list given) show that electrons are emitted 
with energie corresponding to all expressions of the form H{v—va) the values of which are 
positive. In the general statement va includes nc, vl, vu. pl is taken equal to in 
raqpg where it has not been directly measured. The fact that there are several L 
absorption frequencies is not mentioned. The theory of one element covered with a 
thin layer of another element is verified experimentally. The spectrum "lines” are 
really narrow bands fairly sharp on the high velocity side. There is an emission band 
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starting fairly sharply on the small velocity side at a value corresponding to the K 
absorption frequency of the radiated element which is not explained by the theory. 
Velocity spectra may be used to study X-ray spectra without crystals, i. e., without 
a long wave-length limit. Harry Clark 

Anode rays of beryllium. G. P. Thomson. Cavendish Lab., Cambridge. 
Nature 107, 395(1921). — When the method of anode ray analysis as used by Aston 
(C. A. 14, 3578) to det. the isotopes of Li was applied to Be, a well marked parabola 
was found corresponding to a single charge and an at. wt. 9.0 *0.1 (Na=23). No 
second line was observed which could with certainty be attributed to Be but the para- 
bola at 9.0 was not so strong as that at 7.0 for Li and it is doubtful if one of 1 /io the 
intensity could be observed. No indication was found which would suggest that the 
atom of Be can lose 2 electrons under the conditions of these expts. W. H. Ross 
Potential of excitation for electrons in a mixture of the vapors of sodium and potas- 
sium. A. CampBTTi. A Hi accad. Lined 29, ii, 385-8(1920); Science Abstracts 24A, 
442. — The app. adopted in these expts. is similar to that used by Franck and Hertz, 
and is briefly described ; the expts. are, however, considered as of a preliminary nature 
and should be carried out under better conditions. Certain modifications are suggested. 

H. G. 

Resonance and ionization voltage of mercury. E. Einsporn. Z. Physik 5, 
208-19(1921). — E. dets. the acceleration voltages corresponding to inelastic impacts 
of electrons with Hg mols. These impacts occur at 4.9 v. (A = 2537 A) and at all com- 
binations of 4.9 and 6.7 ( A = 1849 A) v., but not at 6.7 v. alone. The ionization voltage 
is carefully detd., the resonance voltages being used as reference points, and a value of 
10.38 =*= .05 v. being obtained. F. C. Hoyt 

Emissivity of iron and copper. K. Lubowsky. Elektrotechn. Z. 42, 79-81(1921); 
Science Abstracts 24A, 279-80.— The emissivity of both bright and blackened Fe and 
Cu was detd. Curves are given showing the effect of convection currents obtained 
from a flat plate of the material, first perpendicular to, and second in the direction of 
the air stream. Expressed in watts per sq. cm. per 1® of temp, excess, the emissivity 
varies from 0.75 X 10 ~* to 1. 5 X 107* under the various conditions. W. E. Ruder 
Molecular motion and the laws of thermal radiation. L6on Brillouin. J. 
phys. radium 2, 142-55(1921).— A mathematical analysis in detail is given of the Brown- 
ian movement of a particle in an empty chamber which is filled with isothermal radiation. 
Three cases are considered where the radiation is totally absorbed, partially absorbed, 
or reflected. In order to avoid all difficulties and render the argument completely 
'general, the particles are considered to be sufficiently large to possess the classical optical 
properties. Fluctuations of absorption or emission have been evaluated by the ther- 
modynamic method. In all the cases studied, the calcn. leads to a demonstration of the 
Wien displacement law. From the general argument used it is impossible to derive 
any definite formula for the black body law, and although certain authors deduce a 
black body formula from analogous arguments, it is because their ealens. of fluctuations 
implicitly permit a particular hypothesis. Evaluating fluctuations by single inter- 
ferences leads to Rayleigh’s law, while using quanta or the laws of emission from an 
atom of the Bohr type leads to Planck’s formula. B.’s very general argument only 
supposes that the elementary laws of emission and absorption support, in general, 
the black body distribution law and, at the same time, the fluctuations which ought to 
correspond to it statistically. It was found necessary to use the hypothesis that the 
radiation is direct, and in the case of a reflecting sphere to suppose the independence of 
fluctuations in the different parts of one wave plane. As already pointed out by Ein- 
stein, these same difficulties exist in all the general reasoning on this subject. E. N. B. 
Magnetic electron. Arthur H. Compton. Washington Univ., St. Louis. J. 
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Frank. Inst. 192, 145-55(1921); cf. C. A. 15, 1248.— The following conclusions are 
reached: "In the first place, the Richardson-Barnett effect shows that magnetism is 
due chiefly to the circulation of negative electricity whose ratio of charge to mass is 
not greatly different from that of the electron. In the second place, expts. on the 
diffraction of the X-rays by magnetic crystals indicate that the elementary magnet is 
not any group of atoms, such as the chera. mol., nor even the atom itself; but lead 
rather to the view that it is the electron rotating about its own axis which is responsible 
for the ferromagnetism. And finally, positive evidence in favor of the hypothesis of 
some form of magnetic electron is supplied by a consideration of the curvature of the 
tracks of /3-rays through air. The electron itself, spinning like a tiny gyroscope, is 
probably the ultimate magnetic particle.” Joseph S. Hepburn 

Influence of a magnetic field on the dissociation of excited molecules. J. Franck 
and W. Grotrian. Z. Physik (5, 35-9(1921). — Mols. are able to receive from light 
absorption or electron impact more energy than is required for thermal dissoc. This 
energy goes into changes of electron orbits preparatory to light emission . This is the case 
in Hg and I vapors at low pressure. At higher pressures when the mol. suffers more 
collision after excitation and before emission it is more readily dissociated. Other disturb- 
ances may have the same effect. Thus a magnetic field greatly reduces the fluorescence 
of I vapor. F. and G. show that a magnetic field will cause dissociation of the meta- 
stable Hgj formed by excitation of Hg vapor with 2536 A. radiation. F. C. Hoyt 
Contact electricity in high vacuum. Alfred Coehn and Albert Totz. Z. 
Physik 5,-242-63(1921). — In the highest vacuum obtainable by modern methods 
a production of charge still takes place on the contact of 2 dielectrics. The sign of the 
charge is always such that the substance with higher dielec, const, is +. Metals and 
amalgams, contrary to results of others, show with respect to glass a charge which is 
always reproducible. The sign is dependent on the electrocbern. properties of the 
metal. F. C. Hoyt 

Relation between photoelectric effect and contact potential. P. Pringsheim. 
Ber. physik. Ges. 21, 606-14(1919); Science Abstracts 24A, 448. — Observations relating 
to Einstein’s " hv ” equation and Millikan’s exptl. results. H. G. 

The nature of X-rays. Paul Erculisse. J. pharm. Belg. 3, 469-71, 485-8, 
521-3, 541-3, 557-8(1921).— A lecture. A. G. DuMEz 

Hardness and potential in the Coolidge-tube. Hermann Behnken. Z. tech. 
Physik 2, 153-160(1921). — A technical discussion. Harry Clark 

The rontgenograms obtained by means of mica-piles composed by crossed Iamellas. 
F. M. Jaeger. Proc. Acad. Sci. Amsterdam 23, 676-8(1921); Versing. Akad. Weten- 
schappen Amsterdam 29, 559-62(1921). — On the basis of further expts. (C. A. 14, 
3584) it is now concluded that the diffraction effects obtained from crossed Iamellas 
of mica can be considered as the superposition of the effects from the individual plates. 
Slight differences that are observed are to be attributed to absorption of X-rays by the 
mica and to a general fog. Ralph W. G. Wyckope 

The fine structure of X-ray series. D. Coster. Compt. rend. 173, 77-9(1921). — 
Results are given of precise measurements of L series lines of the elements from Ta to U; 
A new line, 7 * of Li, is found in some of these elements and a discussion of Moseley 
diagrams shows that it exists probabty in all. The principle of combinations is dis- 
cussed and a system of 19 energy levels (critical absorption frequencies) is proposed. 
It is noted that only rarely is a line found, the frequency of which is equal to the sum of 
the frequencies of two other lines; C. suggests that the energy levels of an atom are 
divided into 2 groups and that lines usually represent a passage from one group to 
the other, and only rarely a passage between 2 levels of the same group. H. C. 
Absorption of X-rays in crystals, T, E. Auren. Medd. Ve ten skaps akad. Nobel- 
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inst. 4, No. 10, 1-6. — The at. absorption coeffs. relative to water previously detd. 
( C . A. 15 , 1855) are used in calcg. the mol. absorption of the cryst. compds. KC1, NaCi, 
CaC0 3 , CaS0 4 .2H 2 0 and alum. The calcd. values agree closely with the observed 
results except when the incident rays are nearly parallel with the at. planes in cubical 
crystals. F. O. A. 

The X-ray absorption spectra of chlorine. Axel-E. Lindii. Compt. rend. 172 , 
1175-6(1921). — A vacuum spectrometer with gypsum crystal was used to study the 
absorption of X-rays by Cl in the form of gas and also in compds., a list of which is 
given. The wave-length of the K discontinuity is 4.384 A. U. for the gaseous Cl and 
for the Cl in all the compds. where the valency is 1 ; it is about 0.006 A. U. shorter for 
the Cl having valence 5 in KClOj, and about 0.012 A. U. shorter for valence 7 in KC10 4 . 

Harry Clark 

The law of photographic blackening’ by X-rays. R. Glocker and W. Traub. 
Phys. Inst., Stuttgart. Physik. Z. 22, 345-52(1921). — Hauff-Rontgen plates were 
exposed to secondary radiation from Se, Sr, Mo, A g, Sb, and Ba, excited by the rays 
from a Coolidge tube. Ionization measurements were made on these secondary radia- 
tions while the plates were being exposed in order to take account of changes of intensity. 
The plates were carefully protected from extraneous radiation and from the effects of 
scattering. They were developed with adurol developer at 18°. It was found that 
there is no “threshold” value of exposure for X-rays. “Blackening” (5) is defined by 
S-logiala/I where I a and l are the intensities of incident and emergent beams of white 
light, resp. The curve of blackening as a function of the time of exposure to rays of 
const, intensity runs as follows — up to 5=0.6, 5 is directly proportional to t; as t 
increases further, 5 increases more slowly so that beyond the value of t corresponding 
to 5= 1 .3, 5.is directly proportional to log l. The actual values of S as taken from the 
plates is corrected for fog by subtracting 0.2. Similar curves were obtained for all 
wave-lengths between 0.4 and 1.1 A. The Bunsen equation (equal values oil Xt give 
equal degrees of blackening) was found to be approx, true. Harry Clark 

An apparatus for measuring ionization in radiology. Solomon. Compt. rend. 173 , 
34-5(1921). — For an app. measuring ionization to be useful in medical radiology it 
must satisfy the following conditions: (1) very great simplicity of manipulation; (2) 
easy method of measuring the energy at the surface and in the interior of the body; 
(3) a proof of a parallelism between die absorption by the tissues and the air of the ioni- 
zation chamber. An app. is described which seems to meet these conditions. It con- 
sists of a gold-leaf electroscope of variable capacity. By means of a commutator an 
auxilliary capacity can be added and the capacity of the instrument quadrupled, thus 
increasing the time over which observations may be extended. The deflections of 
the gold leaves are read on a divided scale. The gold leaves are charged by means of a 
small frictional elec, machine. By allowing a slow discharge of the needle through a 
small cylinder of ebonite the reading of the gold leaves may always be made to begin 
at the same division of the scale. The electroscope is mounted inside a block of lead 
which is connected to the earth, thus providing protection against electrostatic effects 
and against penetrating radiations such as X-rays. The ionization chamber is of graph- 
ite in the form of a small cylinder 15 mm. in diam. and 30 mm. long. It can thus be 
introduced in the natural cavities of the body. The calibration of the instrument 
can be made with a known quantity of Ra and the relation between the subdivisions 
of the scale and the usual units established. A. W. Smith 

Cohesion forces in the diamond. A. Land£. Z. Physik 6, 19-11(1921). — Adams’ 
kC. A. 15, 1237) value for the compressibility of diamond is in better agreement than 
previous values with L.’s theory of the structure of the space lattice. Cf. C. A. 15 , 
2384. F. C. Hoyt 
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Investigation by means of X-rays of the crystal structure of sodium chlorate and 
sodium bromate. N. H. Kolkmeijer, J. M. Bijvoet and A. Karssen. Proc. Acad. 
Set. Amsterdam 23, 644-53(1921). — The units of structure deduced for these salts from a 
study of their powder reflections contains in both cases 4 chem. mols. The length of 
the side for the chlorate is found to be 6.55 X 10 -s cm., for the bromate 6.74 X 10 -3 
cm. The Na and halogen atoms are said to be displaced by small amts, from the 
positions occupied by corresponding atoms in NaCl along alternate diagonals of the 
8 small cubes of which the unit is cojnposed. If a is one of the 3 equal coordinate values 
of a Na atom A — b a similar value for a halogen atom and p, q, r the coordinates for 
an 0 atom, the ealens. of intensity are said to be in accord for both salts with a= */«, 
&"Vu» p=*A, 2=*/«» Ralph W. G. Wyckoff 

Magnetic rotary dispersion in transparent liquids. R. A. Castleman, Jr., and 
E. O. Hulburt. Astrophys. J. 54, 45-64(1921). — The electron theory of H. A. Lorentz 
is modified to suit the rotation in a range of spectrum for which electrons of only one 
type need be considered. The rotation for any wave length is given by a formula 
involving the refractive index, field strength, and length of path together with the 
crit. frequency, number per unit vol. charge and mass of the electrons. The formula 
was applied to data obtained for this purpose by observing magnetic rotations at six 
Wave lengths from X4360 to X6200A, in substances which conform to the dispersion 
theory of Lorentz. The field strength used was 6480 gauss; the length of path was 
2 cm. Data were obtained for CSs, a-monobromonaphthalene, benzene, nitrobenzene, 
and EtI. The observations are well represented by the formula in the region to the 
red of X5900A, but for shorter waves the theory gives values somewhat greater than those 
observed. This discrepancy increases with decreasing wave length, indicating that it 
is due to the violet absorption neglected in the theory. The value of e/m for the active 
electrons was found to depend on the liquid and varied from 0.5 to 1.78 e. m. u. 

K. Burns 

The anomolous Zeeman effect. I. A. Land6. Z. Physik 5, 231-41(1921). — For 
single lines the Sommerfeld and Debye quantum theory explanation gives a normal 
triplet in a magnetic field. This is because the equatorial momentum is related to the 
magnetic energy by a single const, factor. . From the observed nature of the effect 
for doublets and triplets this factor must here have different values for the different 
terms. A change in the momentum gives then a series of energy changes that lead to 
the complex structure in a magnetic field. The problem is thus reduced to explaining 
the nature of this variable factor. It can be attributed to an anomolous value of efm. 

F. C. Hoyt 

Quantitative spectroscopy of silicon in fused salts and in steel. A. de Gramont. 
Compl. rend. 173, 13-7(1921). — A method previously used for the quant, spectroscopy 
of Ti (cf. C. A . 12 , 1358) has been employed for the study of Si spectra. Ordinary 
com. photographic plates were employed and measurements restricted to the range 
X4800-X2200 A. U. Tables showing the extinguishing of the characteristic lines with 
reduction of the Si content are given. Thus for Si in an alk. flux a content of 9.35% Si 
gives 23 distinct lines within this range, while at 0.005% Si but 3 lines remain (2881.6, 
2524.1, 2516.1). At greater diins. the alkali employed contains sufficient Si to cause 
persistence of these lines. For steels, a content of 14% Si gives 18 distinct lines, which 
are reduced to a single line (2516.1) at 0.05% Si. S. L. Chisholm 

A study of arc-cathode spectra. Arthur St. C. Dunstan and Benjamin A. 
WooTEN. Astrophys. J. 54, 65-75(192 1) . — A direct current arc was inclosed in a furnace 
and the vapors of various metals were introduced into this arc by means of an a. c. arc 
5 cm. below it within the same inclosure. The spectra observed included those of Sr, 
Ba, Li, Cu, and Pb, thus covering a large range of at. wt. The expts. amply verified 
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the fact that the intensity of metallic lines is always greater at the cathode than at the 
anode, when the metal is introduced into the arc symmetrically. The observations 
were planned so as to test various theories that have attempted the explanation of 
this phenomenon. The electrodes were alternately water-cooled and the arc in the 
neighborhood of the cooled electrode was shown to be at a lower temp, tha n elsewhere. 
The cooling did not affect the phenomenon. It was shown that the effect is not due 
to electrolytic nor electrostatic sepn. The spectrum of a 60-cycle a. c. arc, taken by 
means of a rotating sector synchronized to transmit light during only half of each 
cycle, is the same as the spectrum of a d. c. arc, showing that the phenomenon is fully 
developed in 1/120 sec. The transference of vapor from one electrode to the other 
must therefore be of little importance. When pellets of metallic salt were dropped 
rapidly through the arc, the spectrum lines were stronger on the end toward the cathode. 
The evidence as a whole indicates that the light is due chiefly to bombardment of the 
metallic vapor by electrons from the cathode. While the lines of all metals are stronger 
at the cathode, the difference decreases with increasing at. wt. K. Burns 

. The electric furnace spectrum of scandium. Arthur S. King. Astrophys. J. 54, 
28-44(1921). — The spectrum of a pure sample of scandia was observed in the carbon 
arc and in the elec, furnace through the range X3015-6559A. The furnace was operated 
at the usual low gas pressure, and temps, of 2200°, 2250°, and 2600° were used. A 
table gives the classification of 257 lines with respect to their behavior in the arc and at 
various furnace temps. Some 25 lines are indicated as being enhanced in the arc; 150 
are enhanced in the furnace. The 29 arc-flame lines belong to the latter class, some 
of them showing moderate strength at all temps., while others increase in intensity more 
or less rapidly with increasing temp. These lines are not due to oxidation, but the 
bands on the other hand aie quite probably due to the oxide. Lines which appear at 
low temp, and those enhanced in the furnace arc weak or lacking in the general solar 
spectrum but prominent in that of sun-spots. Therefore, this investigation will be 
of great assistance in the interpretation of solar phenomena. The Zeeman effect for 
Sc lines is large and apparently uniform in sunspot spectra. Lab. observations have 
not as yet been made. Chem. properties: Scandia fused in the furnace seemed to form 
a carbide with the graphite of the boat. The glossy black residue became a gray-brown 
powder on exposure to the air, presumably reabsorbing O. K. Burns 

Liquid crystals. V. Photographic absorption and extinction measurements. 
Rassa Riwun. Proc. Acad. Sci. Amsterdam 23, 807-16(1921); Verslag. Akad. Weten- 
sekappen Amsterdam 29, 127-36(1921). — A method for the photographic detn. of ab- 
sorption spectra is given, and applied to the study of the various forms of £-azoxyanisole. 
Distinct differences are found in the spectra of the forms isotropic liquid, “ex-solid" 
(obtained by melting the solid) and "ex^iquid" (obtained by cooling the liquid). 

Gborgb W. Morby 

The so-called cyanogen bands. G. Holst and E. Oosterhuis. Proc. Acad. 
Sci. Amsterdam 23, 727-8(1921); Verslag. Akad. Wetenschappen Amsterdam 29, 47-8 
(1921). — -The bands between 3855 and 3883, and 4158-4214 A, which were formerly 
ascribed to CN, but which Grotrian and Runge (C. A. 8, 2840) concluded belong to Nj, 
are probably CN bands, as they disappear when the lower half of the discharge tube is 
immersed in liquid O. George W. Morey 

Investigations in the second positive group of the band-spectrum of nitrogen. 
Paul Zbit. Z. wiss. Phot. 21, 1-27(1921). — In order to get the widest possible dis- 
f eifeon for the sepn. of the bands into their constituent lines, 2 Rowland concave grat- 
ings were used of 6.3 m. and 6.6 m. radius of curvature and having about 8000 lines to 
the cm. Under changes in pressure from 1 to 18 mm. no variations in relative intensity 
of the lines in a series could be noted. The bands measured lay from about 3500 A. U 
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to 3309 A. U., and their lines were classified into series which, in general, followed the 
first law of Deslandres. In one hand, at 3460-3371 A. U., a series of lines was found 
whose differences showed a max,, in agreement with Thiele’s law. Several senes were 
noted, among which there were missing or weakened lines, and one abnormal triplet 
sequence was found at 3323-3287 A, U., the differences between whose lines decreased 
toward the violet. G. h. Fonda 

Absorption measurements. I. Absorption coefficient of iodine solution in the 
visible spectrum. L. S. Ornstein and H. C. Burgs*. Verslag. Akad. Wetenschappen 
Amsterdam 29, 573-6(1921).— Light from a monochromator passed through the soln., 
and was brought to a focus on a thermocouple, whose deflections were registered photo- 
graphically. Details arc not given, but it is stated that in all cases the absorption 
followed Beer's law. The results for I dissolved in benzene, toluene, xylene, EtOH, 
CHC1, and CSs are given in curves. George W. Morey 

Polarization of the radiation in the quantum theory. N. Bohr. Z. Physik 
6, 1-9(1921).— Eubinowicz (C. A. 15, 2238) has attempted to det. the type of 
polarization to be expected in the radiation from any atomic system. The 
principle made use of is the analogy between a stationary field of radiation in equil. 
with an oscillator to a mechanical system, which leads to a conservation of angular 
momentum between the two. B. shows that the results are essentially the same as 
result from his "correspondence” principle and will give the polarization of the radia- 
tion only in the case of a single electron and nucleus. F. C. Hoyt 

Dispersion of the optical symmetry axes of gypsum, augite and adularia in the short 
wave length infra-red. Erich Goens. Z. Physik 6, 12-28(1921). — G. dets. the 
position of the optic axes from the dependence of the transparency and reflective power 
for perpendicularly incident, monochromatic and linearly polarized light on the orienta- 
tion of the plane of vibration of the elec, vector with respect to the crystal. The direc- 
tions of max. and minimum transparency and reflective power indicate the positions 
of the optic axes. F. C. Hoyt 

Theoryof molecular refractions. Gervais LeBas. CTwm. JVots 122, 194-6(1921); 
cf. C A. 12, 1776. — The magnitude of the ordinates, when the mol. dispersions of 
different spectral lines relative to a single line are plotted against the wave lengths, 
gives a measure of the degree of unsatn. of the compd. Traube had shown the existence 
ofasimple relation between valence and at. refractivity; C=*4 X 0.78, N-3 X 0.78 
and 0 = 2 X 0.78. In oxonium compds. the dispersion indicates a valence of 4 for O. 
There is some evidence of negative unsatn. in some compds. When a methyl group is 
substituted for H in a paraffin or cyclo-paraffin there is an excess dispersion equal to 
0.14 while similar substitution in the benzene series brings about a similar excess of 

0. 28. In N compds. the excess for each valence bond is 0.14. The adding of the halo- 
gens to unsatd. C results in an augmented mol. refractivity of 0.17 for F up to 0.25 for 

1. Much more exptl. work is needed before generalizations may be drawn as to the 

effect of other substitutions and as to the complications due to the presence of various 
more or less satd. groups. F. O. A. 

New applications of Einstein’s photochemical equivalence law. Waiter Noddack. 
Univ. Berlin. Z. Ekcklrochem. 27, 359-64(1921); cf. Nernst, C. A. 15, 1103. — It is 
shown that the system Br vapor-hexahydrobenzene follows Einstein’s photochem. equiv- 
alence law, deviations being attributed to exptl. error and to complicated dark reactions. 
The liquid system Cl | CCl,Br also obeys this law. On dilg. the mixt. with CC1,, the 
photodiem, effect decreases as the diln. increases. This is attributed to a loss of 
energy by the active mols. through collisions with the CCh rnols. Radiation of the 
mixt. Cli | + | CChBr | + | CCL, represents a limiting case of pure photochemistry; 
the radiant energy is partially transformed into chem, energy and partially into heat. 



3590 


Chemical Abstracts 


Vol. 15 


From the decrease in the photochem. effect the life of a Bohr state {Bohrschen ZustanS) 
is calcd. to be 10“® sec. H. Jermain Creighton 

Investigation of the principle of photochemistry. P. Lasarev. Moscow. Z. 
physik. Chern. 98, 94-7(1921). — The influence of O on the velocity of the photochem. 
process in dyestuffs has been studied at a pressure of 150 atms. It has been found that 
the velocity of bleaching, V, is given by the equation V= &(l—e~ KlCl ), where 0 and 
Ki are coasts, and C\ is the concn. of the O. From the data obtained, it is shown that the 
fundamental law of the bleaching of dyes must have the form — dc/dt = a 0 ( 1— 

(1— e~ KlCl ), where C is the concn. of the dye, and a 0 , K and K { are consts. The 
mechanism of photochem. reactions in dyes, which is represented, by this equation, is 
discussed in the light of the modern theory of the structure of the atom. 

H. Jermain Creighton 

Electronic theory of conductivity of metals in a magnetic field (Corbino) 2. 
Thermal analogy of the Oersted-Ampere effect and the electronic theory of metals 
(Corbino) 2. X-ray analysis of adularia and moonstone, and the influence of tem- 
perature on the atomic arrangement of these minerals (Kozu, Endo) 8. The catalytic 
oxidation of some alcohols under the influence of photoactive ketones (BoESBKEn) 10. 


4-ELECTROCHEMISTRY 


COLIN G. FINK 

Lloyd W. Chapman. Anon. J. Elec. Western Ind. 47, 247(1921); 1 illus. — An 
obituary. C. G. F. 

Electric furnaces for making steel. III. Heroult furnace. Alfred Stansfield. 
Blast Furnace Steel Plant 9, 324-7(1921); cf. C. A. 15, 1462 and 2794. — The out- 
standing example of the direct heating series-arc furnaces is the Hfcroult. The 3-phase 
Ludlum and the 2-phase Vom Baur furnaces fall under the same classification. The 
characteristics and details of construction of the Heroult furnace are given. Data are 
tabulated for different sizes of furnaces (1- to 25-ton) for power consumption per ton, 
transformer capacity, sizes of electrodes (both carbon and graphite), and sizes of Cu 
conductors. A summarized list (sizes, number, and products) of the Heroult furnaces 
building and operating in the U. S. on Sept. 1,' 1919 is given and a list of references to 
literature on Heroult furnaces. IV. Ludlum and Vom Baur furnaces. Ibid 381-5. — 
The Ludlum furnace in general resembles the Heroult but differs from it in being oval 
instead of circular in plan and in having its 3 electrodes arranged in a straight line. 
The spout is at one end of the furnace instead of at the side and thus permits tilting 
through a smaller angle when pouring. The oval furnace ensures more even heating 
of the walls from the 3 arcs than does the circular furnace. There are 20 Ludlum 
furnaces in operation ranging from 2 tons to 10 tons in capacity. They are used both 
for steel melting and for duplexing grey Fe. The Vom Baur furnace closely resembles 
the Ludlum in its construction. It operates on 2-phase supply. V. Seller and Stobie 
furnaces. Ibid 424-5. — The Keller furnace is of the series-arc type. It resembles the 
H6roult furnace except that the electrode supports are sep. from the furnace shell. 
Hence the electrodes must be lifted out of the furnace before pouring. While such an 
arrangement is of value when it is necessary to change an electrode as soon as it becomes 
short it is of less advantage with the present practice of using threaded electrodes. 
The Stobie furnace is a recent form of series-arc furnace. Its design has varied but the 
newer furnaces are octagonal in plan, have 4 electrodes, and use 2-phase current. They 
have been built in sizes up to 15 tons. A 15-ton furnace has turned out Ni-Cr steel in 
6-hr. heats, 24 heats per week, with a power consumption of 600-25 kw. hrs. per ton 
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of salable ingots. VI. Direct-heating electrode-hearth arc furnaces. Ibid 488-9.— 
An electrode-hearth arc furnace in its simplest form has one arc and one electrode, the 
furnace itself being conducting and serving as the other electrode. Such a furnace is 
easier to operate than a series-arc furnace as there is only 1 arc in each elec, circuit. 
The conducting hearth is, however, a source of some difficulty both in construction 
and maintenance. There are 2 types of electrode-hearth furnaces. First, those in 
which absolute elec, contact is necessary between the charge and the metallic con- 
ductors in the hearth before the furnace can be started ( e . g., the Girod, Keller, Snyder, 
and Chaplet furnaces). In the second type such contact is not essential to starting the 
furnace, but the hearth is so constructed that it becomes conducting when hot and 
then serves as an electrode. The Electro-metals, Greaves-Etchclls, Nathusius, and 
Pittsburgh furnaces are of this type. Diagrams showing the typical electrode arrange- 
ments and the elec, connections for the above electrode-hearth furnaces are given. 
VH. Girod furnace. Ibid 550-2. — The Girod furnace was the earliest example of the 
electrode-hearth arc furnaces used commercially in steel making. The typical Girod 
furnace is a tilting furnace, either circular or square in plan, with one electrode entering 
through the roof and 6 water-cooled steel contacts passing through the hearth. During 
operation, the upper parts of these steel rods become melted but they are renewed again 
from the steel of the bath at the end of a heat. The Girod furnace is considered to have 
an advantage over the series-arc furnaces in melting down cold scrap because a current 
will flow evenly through the scrap, heating it by its own resistance as well as by the 
heat of the arc. The furnace operates at a low voltage from the fact that there is but 
one arc in the circuit. While low voltage supply tends to greater steadiness in melting 
cold scrap, it increases the cost of elec, power due to increased losses in conductors on 
account of the larger currents, and to losses in the electrodes. Girod furnaces originally 
used only single-phase current. The larger sizes are now constructed for 3-phase. The 
method of connecting to 3-phase supply is described. Details of the operation of a 
12-ton European installation and of a 10-ton American installation are given. L. J. 

Making a 5% nickel-cast-iron alloy in an electric furnace. D. N. Witman. Trans. 
Am. Inst. Mining Met. Eng. 1921, No. 1087-S, 4 pp. — The metal sections of these 
elec, resistance grids are quite uniform for each pattern, but the pattern sections vary 
from l /a X x li to Vs X ‘A*. The elec, resistance of a perfect casting lies within 10% 
of the fixed resistance for each pattern, so good molding is essential. With absolutely 
correct metal a variation of 0.01' in width and thickness may mean 12-14% variation 
in resistance. The metal, even in the smallest castings, must be very soft, showing 
an open, grey, highly graphitic structure, in order to stand shock and rough usage. 
It is a grey iron alloyed with 4-5% Ni, which element imparts toughness and pliability, 
and helps to overcome the tendency of metal to run white, owing to rapid cooling in 
the mold. These castings can be twisted, cold, into various shapes, taking a permanent 
set without breaking. Their elec, resistance is almost twice that of ordinary cast Fe. 
The Ni content makes it necessary to cast at a much higher temp. (1500-1600°) than 
that required for cast Fe. The required amts, of pig, scrap, and Ni, with some retort 
carbon, are charged, and the melting down is carried on with 110 v. and 0-3000 amps., 
requiring in all about 1 hr. No time for chem. tests is allowed, but adjustments are 
made on the basis of cast test specimens. The Ni causes the rejection of graphite by the 
alloy when it is just melted; but when the metal is superheated it again takes up the 
C previously thrown out. The av. power consumption was 1100 kw. hr. per ton, and 
the electrode consumption was. 28 lbs. per ton. The advantages of the elec, furnace 
for this material lie in the control of compn. while the metal is in the furnace, the attain- 
ment of a higher casting temp., and the absence of contamination by S. W. E. R. 

The Tungar rectifier in electroplating. Anon. Brass World 17, 222(1921).— This 
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type of rectifier is now available for jewelers in operating electroplating vats. A 2-amp. 
Tun gar of half wave-length is sufficient for a tank up to 6 gal. (22.7 1.) capacity. Owing 
to the pulsating character of the current, the surface of the finished article is much more 
shiny than that plated by steady current from a battery. The deposit is more closely 
grained. W. H. Boynton 

The electrolytic reproduction of engraved printing plates. W. Blum and T. F. 
Slattery. Chem. Mel. Eng. 25, 320-1(1921). — Deposition of alternate layers of Ni 
and Cu on engraved printing plates gives them the necessary strength to avoid curving 
in use. The plate must be very resistant to abrasion. The best procedure is to prep, 
by electrodeposition a metal mold or negative of the original plate, known as the "alto” 
plate. Ni is etectrodeposited on steel plate brushed with graphite. Cu and Ni are 
then alternately deposited until the desired thickness is obtained. The actual print- 
ing plate, or "basso” which is an exact duplicate of the original is deposited upon the 
alto plate. Higher c. ds. and deposits of greater tensile strength are possible in the 
presence of fluorides. Ni prevents further growth of Cu crystals, reduces the 
tendency to form trees and allows greater c. ds. for the deposition of Cu. Numerous 
details are still to be worked out. W. H. Boynton 

Survey of nickel solutions (I). Joseph Haas, Jr. Melal Ind. 19, 364-6(1921). — A 
series of tests was made of the effect of adding various salts and adds to a bath contg. 
12 gal. of NiSO< per gal. The single salt alone yielded no Ni deposit, but gave only 
a scum of Ni(OH)j. The addition of NH 4 C1 and Na dtrate gave good deposits while 
NaCl and MgSO< gave no deposit. The inorg. acids HNO a , HC1, and H 2 S0 4 gave 
excessive gassing, causing brittle deposits. H 3 P0 4 gave a ppt. of Ni 3 (P0 4 ) 2l while 
boric add gave good results, both in color and character of deposit. This latter 
bath contained 12 oz. NiS0 4 , and 2 oz. H 3 BOa per gal., and a c.d. of 6-12 amp. per sq. 
ft. at 1.5-3.0 v. was used. Citric acid gave a good deposit, but the acids benzoic, tar- 
taric and acetic gave large polarization values. H. points out that citric acid and Na 
dtrate act to prevent the pptn. of Ni(OH) 2 . HjB0 3 also acts to prevent the formation 
of Ni(OH)j owing to hydrolysis. C. H. Eldridge 

A really new and perfect tank filter for plating solutions. Anon. Brass World 17, 
235(1921). — The outfit consists of suction piping, a reservoir and pump, and a filter. 
The reservoir 20* high and 3' in diara. is sealed at the top and in it a pressure head of 
liquid is built up. The liquid is thus forced down through a filter bag. This bag con- 
sists of heavy wool doth bound with wool yam and the bag is clamped in a ring. Air 
at 2 lbs. pressure takes the liquid continuously from the bottom of the tank and pumps 
it through a fine-meshed filter, deansing it of all large foreign substances. The con- 
tinuous deaning of dectrolyte insures a dean smooth deposit, eliminates blemishes, 
discoloration and pinholes, and the air agitation allows the use of high voltage. 

W. H. B. 

A low voltage, self-starting, neon-tungsten arc-incandescent lamp. D. Mc- 
F arlan Moore. Trans. Ilium. Eng. Soc. 1921, preprint. — At the present time all 
theory seems to indicate that to increase materially the luminous efficiency of light 
sources in general, one must resort to gaseous radiation by means of which it may be 
possible to reduce to about Vio the energy now required. The new lamp (type 1) 
even though it is a gaseous conduction lamp, operates on 110-volt circuits and has a 
power consumption as low as 0.25 watt from the supply system. A series resistance 
of several hundred ohms is placed in the base. The light consists of a velvety pinkish 
glow or, corona envdoping the parallel wire helices. These helices are 0.75 in. in diam. 
and i in. long and are made of A1 or Fe. The bulb contains Ne gas at 30 mm. pressure. 
The sp. energy consumption is 15 watts per spherical c. p. The lamps operate on either 
a. c. or d. C. if in place of the large A1 helices small W helices are substituted (type 2) 
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and these kept at incandescence the power consumption is 3 watts per spherical c. p. 
This W-Ne type has a series resistance of 624 ohms in the base. Upon starting the 
lamp there first appears surrounding the W electrodes (see fig.) a close fitting elec, 
glow or corona discharge having the characteristic reddish color of Ne; the current 
flowing is about 0.02 amp. with a power consumption of 5.5 
watts; but the current steadily increases, so that in a few seconds 
it reaches stability at 0.125 amp. (26.2 watts) and the dim red- 
dish corona evolves into a horizontal cylinder of intense white 
light of about 7.1 spherical candles. In the fig. shown the 
electrodes e and e' consist of 20 turns of 0.0025 W wire wound 
on a mandrel of 0.05 in. in diam. The gap between the elec- 
trodes is V h in. The helix form lends itself particularly well for 
using all the energy of the corona glow. If the series resistance is 
reduced and the current allowed to rise, the discharge developes 
into an arc (type 3 — shown in the original) and at the same 
time the voltage drops to less than half. The c. p. increases rapidly and the power 
consumption drops to 1.08 w. p. c. (spherical). This Ne-W arc lamp is particularly 
well suited for projection purposes. C. G. F. 

Thermionic tube— a return to simplicity. L. C. Pocock. Electrician 87, 232-4 
(1921). — For the benefit of engineers and others who did not study the early develop- 
ment of the thermionic tube, P. outlines the elementary theory of its behavior. Making 
the usual simplifying assumptions and avoiding the use of differential equations, the 
practical formulas are derived. D. MacRae 

Transformer oil sludge. C. J. Rodman. Trans. Am. Electrochem. Soc. 40, 
preprint 1921). — Three types of transformer oil sludge, the asphaltic, the soap and 
the carbon, are described. The asphaltic and soap sludges are produced most readily 
by poor oil, contg. unsaturates, water, small resinous bodies and certain accelerators. 
The asphaltic is an oxidation and polymerized product of attackable oil, and is the most 
general form of sludge. It collects upon the active parts of the transformer, thus pre- 
venting the dissipation of heat. If free from moisture, its elec, properties are fairly 
good. The soap sludge is a good moisture and O carrier. It forms slowly and is diffi- 
cult to remove entirely by filtration. The carbon type is produced during elec, break- 
down. Highly refined oil of the satd. paraffin series, which is carefully filtered when 
the dielec, strength begins to lower during operation, can be successfully used for many 
years. C. C. Van Voorhis 

Lacquer finishes ou chandeliers (Scott) 26. Electrical resistance materials 
(Kennedy) 13. Fusible metal for electrical purposes (Jap. pat. 36,896) 9. 


Storage battery. J. M. Ahdgren. U. S. 1,384,816, July 19. Structural features. 

Apparatus for preventing rusting of storage battery pole. Gai Kawamura. Japan 
36,880, July 31, 1920. Electrolyte in a storage battery creeps on to the pole, produces 
a local current in the pole, and thus causes elec, corrosion. To prevent this, a cup- 
shaped vessel coutg. a semi-liquid fat is fixed to the foot of the pole. 

Electrolyte for storage batteries. F. D. Cheney. U. S. 1,385,305, July 19. 
An electrolyte for storage batteries is formed of Na phosphate 4 oz., HjSO* 1 qt. and 
HiO 1 qt. The phosphate serves to facilitate rapid charging of the battery without 
injury. 

Manganese material for electric batteries. O. E. Ruhoee. U. S. 1,385,151, 
July 19. A material suitable for use as a depolarizing agent in elec, batteries is prepd. 
by roasting MnOt ore at a temp, above redness and then, after cooling, treating the 




3594 


Chemical Abstracts 


Vol. 15 


roasted material with dil. HC1 or H 3 S0 4 , filtering ofF the soln. and washing the residue. 
Cf. C. A. 14, 2300. 

Electrolytic production of aluminium compounds. M. 0. Sem. U. S. 1,382,808, 
June 28. A soln. containing A1 s (S0 4 )j equiv. to 70 g. A1 2 Oi and NaiSO* equiv. to 10 
g. Na 2 0 is electrolyzed at 60-80° in a diaphragm cell. Fe which is present in the soln. 
is deposited at the cathode and Al(OH) s is formed as a ppt. containing some SOj in the 
form of adsorbed acid or basic sulfate. When this product is calcined, it contains 
less than 0.1 % of Fe and is well adapted for the production of Al. Free H 2 S0 4 obtained 
in the anode compartment may be used to dissolve raw material such as labradorite 
for the continuation of the process. Undissolved residue accumulates in the anode 
compartment and is sepd. from time to time by filtration. The catholyte is in part 
removed from the cell at intervals and salts which it carries in soln. are permitted to 
crystallize. HN0 3 may be used in a similar process instead of H2SO4, with production 
of NH4NO,. 

Apparatus for refining aluminium or other metals. S. A. Tucker. U. S. 1 ,384,499. 
July 12. An electrolytic cell for refining Al, Mg, Ca, Na or other metals is formed 
with a container for the unrefined metal and another container for the refined metal 
communicating with each other only through an electrolyte, such as fluorides of Al and 
Na and AlaOj in Al refining. 

Apparatus for electric separation of suspended particles from gases. E. R. Wol- 
cott. U. S. 1,383,586, July 5. 

Zinc metallurgy in the electric furnace. Haruo Tsuboi. Japan 37,039, Sept. 4, 
1920. A mixt. of powdered ZnO ore, coke, 10% powdered lime and 10% powdered 
spongy iron is heated in an elec, furnace. The Zn vapor is filtered through a red-hot 
coke layer and passed to a condensing chamber. Details of the furnace are given. 

Lead plating. Zenji Sugawara. Japan 37,221, Oct. 6, 1920. PbO, 100 g., is 
dissolved in coned. NaOH and 30 g. Al(OH) 3 4 ■ 1 30 g. Na boiate are added. The 
whole is made to 1 1., mixed with 5 g. glycerol anc allowed to settle. Lead is deposited 
from the clear soln. with an e. m. f. of 5 v. 


6— INORGANIC CHEMISTRY 


H. I SCHLESINGER * 

Molybdo-malates of ammonium and sodium. E. Darmois. Compt. rend. 172, 
1486-7(1921); cf. C.A. 15,2831. — The very active cryst. compd. previously described 
can be obtained (1) by action of NH 4 molybdate on acid NH 4 malate; (2) action of 
MoOj on neutral NH 4 malate. In the latter case the M0O3 may be indifferently the 
yellow, sol. form, the white, insol. form, or the very sol. form obtained from Ba molybdate 
and HaS0 4 . The rotations of a series of mixts. (Mo0 3 ) m C 4 H b 0 5 , where n had the values 
1, 1.5, 2, 2.5, 3, 4, 5, indicated consistently the ratio Mo0 3 :C 4 H 6 0 6 : NH* = 2:1:2. 
A study by the same method of the partition of Na between the 2 adds gave identical 
results. The cryst. Na salt was prepd. (1) by direct action of NaOH on the 2 adds; 
(2) action of MoOj on add Na malate. It is more difficult 1 6 purify because much 
more sol. than the NH 4 salt. Its rotatory power is about that of the NH 4 salt, approx. 
200° for yellow light. A. R. Middleton 

Copper-cyanogen compounds. E- Moles and R. Izaguirre. Anales soc. espafi. 
fis. quim. 19, 33-93(1921). — The reactions between KCN and various Cu salts in aq. 
&ol '-/were studied by physico-chem. methods. To a known soln. of. KCN small suc- 
cessive quantities of the Cu salt soln. were added. Measurements of cond., density, 
viscosity, and f. ps. were made and plotted against the ratio Cu:CN in every case. 
Sep. series of curves were made for 0°, 18°, and 25°, resp. The 'existence of definite 
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compds. is deduced from the occurrence of discontinuities or angles in the curves ob- 
tained. At 0° the curves show the formation of 3 compds.: K 2 Cu(CN) 4 , sol. and 
colorless; K 2 Cu[Cu(CN) 4 ] 2 , sol., violet; and CuCu(CN) 4 , insol., yellow. The curves at 
higher temps, have different forms, indicating extreme instability of these compds., 
which, even when prepd. at 0°, decompose when kept, forming CuCN. The formula 
of the yellow ppt. was confirmed by analysis and cond. measurements on the first of 
the compds. mentioned, prepd. from it by reaction with the proper amt. of KCN soln. 
The measurement of cond., working at 0 °, is suggested as a basis for the rapid volumetric 
estn. of Cu, since a well defined max. occurs in the resistance curve at the ratio Cu:2CN. 
The anions of the Cu salts used were found to exert no influence on the reactions studied. 

E. E. Gilson 

Action of sodium carbonate on solutions of chrome alum. L. Meunibr and P. 
CASTS. Compt. rend. 172, 1488-90(1921). — The expts. described indicate 2 distinct 
phenomena in the aging of chromic sulfate solns. Increasing amts, of Na 2 COj are 
required to produce a ppt. as the soln. ages until a max. is reached which appears to 
correspond exactly to the min. of cond. observed by Senechal. Reaction of the Cr(OH), 
formed by hydrolysis with Cr 2 (S0 4 )» to form a less ionized complex is believed to be 
the first stage; slowly progressing hydrolysis with consequent increase of ionic conen. 
causes formation of granules of Cr(OH)j too large to enter the complex and flocculated 
by increasingly smaller quantities of Na 2 CO s . Cf. C. A . 15, 2210. A. R. Middleton 
The acid and alkaline decomposition of potassium cyanide, with a note on the 
determination of formic acid in the presence of hydrocyanic acid. George Harkbr. 
Univ. of Sydney. J. Soc. Chem. Ind. 40, 182-5T(1921).— II. finds that at atm. pressure 
and with application of heat, the evolution of HCN by adding 1 to 1 H 2 SO* to it, or by 
adding the KCN soln. to the acid, is only a small proportion of the theoretical yield. 
Working under diminished pressure and room temp, almost theoretical yields of HCN 
were obtained. The low figures result from the slow hydrolysis of the HCN which 
takes place both in acid and in aik. soln. Heiseand Foote (C. A. 14, 1590) have shown 
that NaCN can be completely hydrolyzed to HCN and NaCOOH by high pressure 
steam. When cyanide and formate are present together, the cyanide can be titrated 
with standard AgNOj. An equal vol. of AgNCb will now bring about complete pptn. 
of the CN as AgCN. The formate can be detd. in the filtrate by titration with KMn0 4 . 
The soln. should be made strongly alk. with Na 2 COj and warmed before titrating with 
the KMnO*. E, G. R. Ardagh 

Sodium perborate. F. Fobrster. Z. angew Chem. 34, Aufsatzteil, 354-5(1921). 
— Evidence is adduced that the perborate is an addition compd. and not a substitution pro- 

H 2 0 H;0 

\/ vO 

duct of H20 2 and structurally should be written O = B — ONa and not NaOB<^ + iH*0. 

/\ X ° 

H 2 0 ha 

(1) Over H2S0 4 or PA at ord. temp., better on heating to 50-55°, approx. 3H*0 is 
rapidly lost; the remaining water is given off very slowly along with Ot. After 2 yrs. 
over PA loss of wt. was only 38.5%. (3H 2 0 = 3d.5%; NaB0 3 requires 46.8%.) The 
residue gave 16.4% active O (NaB0 2 .HA- 17.0%; NaBOs- 19.5%). If, after 
removal of approx. 3H 2 0 at 50-5°, the salt is heated to 120° in vacuo, it becomes slightly 
yellow (cf . KA) ; when this product is moistened, 0 2 is stormily evolved but the soln. 
still contains active O. This is much decreased if the salt is heated to 150-80° but the 
residue still revolves 0 2 . Heating to 120° gave no pure product but a mixt., chiefly 
(NaBOO A with some NaBOj.H A, and hydrated NaB0 2 . (2) Both the salt dehydrated 
at 55° and that heated to 120° when thrown into coned. KI soln. gave only traces of I t 
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but much Oj. (3) Another evidence is that in prepn. the yield is greater the more nearly 
the concn. of OH' in the soln. approxs. that in equfl. with metaborate. While the 
electrolytic prepn. of perborate suggests by analogy a substitution product of HA, the 
time-current-yield in active O curves were found to be identical in solns. of same [OH' j 
from (1) Na 2 B 4 07, (2) NaHCOj. In the latter, Na t C*0 < +2H 1 0— tNaHCO,+HA. 
Hence in the former there is no primary anodic formation of NaBOj but of Na s CA 
as the soln. contains NaHCO*. The small soly. of NaBOi.HiOj.3HjO permits removal 
of i / s of the HA from its 0.5% soln. in cryst. and very stable form and can be used 
technically with the cathodic reducton of Oi to H 2 0 j first observed by Traube (D. R. P., 
No. 302,735). A. R. Middleton 

Lead acetate complexes. R. Weinland. Z. angew. Chern. 34, Aufsatzteil, 354 
(1921).— W. has succeeded in proving that (AcO)jPb forms complex ions by substituting 
CIO/ for AcO' in the complexes. The following compds. have been isolated: 

Na^Pb^J^j J I Naj^Pbi These are the first known perchlorate anions. 

Polynuclear complex cations: {Pb2(Ac0)i]C10 4 ; [Pb 3 (Ac0) 4 ](C10 4 )s; [Pbj(Ac0) e ]C10 4 . 
It is not yet certain that all the AcO groups belong to the cation. A salt apparently 
with both ions complex: [Pb 4 (Ac0)ij(Pb(C10 4 ) 4 ].3HA Water -soluble, basic perchlor- 
ates, 3 Pb( ClOi) (OH) . 2 B 1 O. Pb l (ClO i ) 2 {OH) i . Most of these salts cryst. well; some can 
be recrystd. unchanged from water. Although stable toward percussion and friction, 
they first darken, then explode violently, when heated above their m. pts. In this pre- 
liminary statement methods of prepn. and analytical data are not given. A. R. M. 

Titanium peroxide. Maurice Billy. Compt. rend. 172, 1411-2(1921).— Exp ts. 
are described which indicate that the pertitanates are complex compds. of HA with 
pertitanatcs corresponding to 7YA and not to TiOj as generally assumed. Fifty g. 
of titanic acid-hydrate were dissolved in 100 cc. coned. H 5 S0 4 and 40 cc. water and dild. 
to a 10% soln., twice the amt. of K ? CO s was added necessary for KiS0 4 .Ti(S0 4 )i, then 
twice the HA necessary for TiO*. On evapn. below 15° KjS0 4 sepd. first and was 
removed; a mixt. of orange and pale yellow crystals then deposited, which upon washing 
with ice water gave an orange liquid and nearly colorless crystals of KjS0 4 .Ti0S0 4 . 
In the orange liquid Ti and active O corresponded to TiA-rs or 2Ti A- 1 5H A. When 
the orange salt is repptd. from ice water by EtOH, the mother liquor contains HA- 
Equimol. quantities of KjS 0 4 and TiOS0 4 were dissolved separately in the least pos- 
sible HjS 0 4 1:5 and thrown into 100 vols. of a soln. of HA contg. 50% more than nec- 
essary for TiOj, EtOH added and the ppt, washed with EtOH to removal of most of 
the H t S0 4 . The dried salt was dissolved in ice water, only a small residue, not peroxide, 
remaining, and the soln. dild. to 5 1. per 1 g. of Ti0 2 . After 10 hrs. at 15-20 0 much bright 
yellow hydrate of Ti peroxide sepd. without evolution of any Oj, The ppt. was washed 
with water until the washings no longer decolorized KMn0 4 , then dissolved in H*S0 4 
1 :5 to an orange liquid. In this TiOj active O was always 9.9-10.15. An insol. perti- 
tanic phosphate was obtained by mixing solns. of Ti acid sulfate, Na phosphate and 
HA and pptg. by addn. of AcONa. On washing the ppt. lost O; leaving the ppt. 
in its mother liquor and measuring the uncombined HA in the latter, the combined 
HjOj corresponded to TiOa-is or 2TiA-3HA. A. R. Middleton 

The reactions between hydrogen peroxide and perchromic, perphosphoric, per- 
vanadic,and perbenzoic acids. A. Rius y Mir6. Anal. soc. espaH. fis. quint. 18, 
35-43(1920). — In each case reduction occurs with slow evolution of O. The amt. of 
O liberated is somewhat variable, making the formulation of a definite equation for 
the reaction impossible except in the case of monoperphosphoric add. Here the reaction 
is definite according to the equation: H,PO s + HA = H»P0 4 + HjO + Oi» L. E. G. 

Double salts of the system, H 2 0-NaCl-Na 2 S0rMgCU-MgS0 4 at 105°. Tsut- 
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OMU Maybda. J. Chem. Ind . Japan 23, 954-5(1920). — M. analyzed 2 double salts 
DiDj (cf. the equil. curve in C. A. 15, 791). From 3 different methods of analysis, Di 
is found to be 2 NatSO 4 . 2 MgSO 4 . 5 HjO, and D„ 3 Na 2 S 04 .MgS 0 *. S. T. 

Colloidal sulfur compounds of ruthenium. F. M. Jaeger and J. H. db Boer. 
Rec. trav. chim. 40, 162-8(1921).— See C. A. 15, 349. E. J. Witzemann 


Existence of compounds in liquid mixtures (Jorissbn) 2. 


7— ANALYTICAL CHEMISTRY 


WILLIAM T. HALL 

Ammonium sulfate saltpeter. Hermann Ulex. Chem. Ztg. 44, 876(1920).— In 
the examn. of 4 samples of (NHi^SOi-saltpeter, the N content as detd. by the method 
of Arnd was found about 0.5% below the value obtained by the method of Ulseh. 

W. T. H. 

The determination of nitrogen in ammonium sulfate saltpeter. Th. Arnd. Chem.- 
Ztg. 45, 537(1921). — The results of 20 comparative analyses are given to show that the 
results obtained by the classic method of U sch are practically identical with those 
obtained by the new Cu-Mg method of Arnd. W. T. H. 

Determination of chlorine, sulfur, and phosphorus in organic substances. A. 
Gr6goir« and E. Carpiaux. Bull. soc. chim. Belg. 28, 331-5(1919).— The method, 
which is designed for use with plant products, consists in digesting the material with 
coned. HNOj and a little KMn0 4 in a distn. flask, the exit tube from which passes 
through a short condenser. At its lower end the exit tube is connected with the ab- 
sorption device, which consists of two inclined tubes, 18-22 mm. diam., and about 
1 m. long, arranged crosswise and joined by a connecting tube. To improve the con- 
tact between the absorbent and the vapors, pieces of glass tubing are placed in the in- 
clined tubes, each piece being drawn out at one end, which projects into the end of 
the next higher piece of tubing. The S and P remain in the distn. flask as suUuric 
and phosphoric acids, while the Cl distils off along with nitrous fumes, and is collected 
in water as HC1. The three acids are then estd. in the usual way. J. S. C. I. 

Detection of very small quantities of beeswax in admixture with mineral oil and 
colophony. A. JollES. Oel- u. Feltind. 2, 207, 231-2(1920). — Comparative expts. were 
made with mixts. of which one contained 70% of colophony and 30% of mineral oil 
and the other 67% of colophony, 30% of mineral oil, and 3% of yellow beeswax. The 
sapon. values of the original mixts. proved useless for the detection of beeswax. By 
extn. with cold 70% ale., however, the colophony was removed, and the residue in the 
case of the wax-free mixture gave sapon. and acid values of practically 0, while in the 
other case the sapon. value was 8.41, the acid value 1.70, and the Htibl I value 3.94, 
the ealed. values being 8.46, 1.80, and 3.67 resp. It was found possible to sep. the 
wax from the mineral oil by means of petroleum ether, in which the former is insol. 

J. S. C. I. 

The rare sugars; their purity and tests. Carl Pfansteil and Robert S. Black. 
J. Ind. Eng. Chem. 13, 685-7(1921). — The general tests described include tests for heavy 
metals, Ca and Al, sulfate, chloride, acidity, ale., ash, moisture, soly., and sp. rotation. 
The characteristic consts. of f-arabinose, dulcitol, erythritol, d-galactose, d -glucose, 
glycogen, inositol, inulin, lactose, d-levulose, maltose, d-mannitol, d-mannose, perseitol, 
raffinose, rhamnose, sorbitol, sucrose and xylose are given. W. T. H. 

The standardization of rare sugars. Howard T. Graber. J. Ind. Eng. Chem. 
13, 687-8(1921). — The routine analytical procedure for exarag. sugars for sp. rotation, 
color, moisture, ash, soly., ale., chlorides, sulfates, alkline earths and heavy metals 
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as well as their behavior toward litmus, methyl red and phenolphthalein is described 
as carried out in the lab. of the Digestive Ferments Co. W. T. H. 

Determination of sulfur dioxide in gases from roasting. E. Bere. Tech. Hocb- 
schtilc, Darmstadt. Chem. Ztg. 45, 693(1921). — The absorption of SO* in NaOH from 
gases contg. both O and SOj is quant, inaccurate. This is due to oxidation of SO* to 
a sulfate before the soln. can be analyzed. Titoff (Z. physik. chem. 27, 585(1S98)) 
has shown that the rate of oxidation is influenced by both positive and negative cata- 
lyzers. Data are given to illustrate the varying results with different catalyzers and 
to demonstrate the utility of SnCl 2 . Na 2 S0 3 .7H 2 0 analyzing 25.53% SO 2 was decompd. 
and the SO 2 absorbed under varying conditions and analyzed by iodimetry. The 
following percentages were ealed. from absorption of S0 2 : directly in I soln., 25.63%; 
NaOH alone, 24.36%; NaOH alone but vigorously shaken, 20.21%; NaOH with CuSO*, 
16.81%; with 0.0002 mol. SnCl 2 , 25.10%; with 0.0005 mol. SnClj, 25.29%; with 0.001 
mol. SnCl 2l 25.54%; with 20% C 3 H s (OH) 3 by vol., 24.92%; with 50% C 3 H 6 (OH) 3 , 
25.41%. The use of an absorption soln. contg. 0.23 g. of SnCl 2 .2H 2 0 per 1000 cc. was 
found to render the analysis of S0 2 by absorption in NaOH exceedingly accurate. 

C. C. Davis 

The quantitative determination of gold by cupellation and the examination of large 
amounts of gold destined for the manufacture of money. J. W. A. Haagen Smit. 
Rec. trav. chim. 40, 119-52(1921). — The assaying of Au is not only the oldest known 
quant, analytical detn. but has remained unchanged in principle for centuries, at 
least from the time of Philippe de Valois in 1343. S. has examd. the entire process 
critically and the details are here more fully given than can be adequately abstracted. 
The author's own summary follows: All of the known rules were examined even to the 
smallest details. The principle point of the detn. is not the furnace but the intensity 
of the draft. Uniformity in the access of air is necessary and too rapid cupellation is 
injurious but for the rest great personal liberty is permissible The ratio Pb :Cu ought 
to be 55:1 but there is little inconvenience if it goes beyond this level. For Au con- 
taining Cu the line of Pb-Au loss, on the side of the minimum, is a curve which is strongly 
influenced by the temp. The roasting of the button after the “blick" is necessary for 
Au of commerce and then the ratio 2Ag:l Au is excellent. The cornet ought to be 
well roasted both before and after the boiling. Thin sheets (0.15 mm.) are to be recom- 
mended especially since they favor f he extraction in the acid. The Cu content of the 
tests and the blanks ought to be exactly the same. S. has given a more precise ex- 
planation of the nonappearance of the "blick" at times. Three kinds of cupel were 
examined quant. The surface and porosity do not play any role, but the thermal 
cond. does. The HN0 3 used for parting ought to be absolutely free from Cl and more 
coned, than is usually used. Large tests up to 20 g. give good results if the buttons are 
cleaned, and the strips are cut in pieces which are roasted well and rinsed at intervals. 
The balance and wts. ought to be verified from time to time. This 4 century old method 
remains essentially unchanged and thanks to improvements that have been brought 
about, it is with Gay Lussac’s method for titrating Ag the most accurate in analytical 
chemistry. E. J. WiTzemann 

Platinum-gold determinations in the dry way. Proske. Metall u. Erz 18, 383 
(1921). — The Au-Ag-Pt alloy is parted with H 2 S0 4 and the resulting Au-Pt-Ir 
residue treated with aqua regia; the residue is Ir. The Au in the solution is pptd. 
with FeCl 2 and weighed. The Pt is obtained by difference. R. S. Dean 

Sampling of noble metal containing material in the form of alloys, slags, slimes, etc. 
Proske. Metall u. Erz 18, 382(192 1). — An error-free sample can only be obtained from 
a noble metal alloy in the molten state. Where the amt. of sample is small or the alloy 
over 700 fine the bar may be sampled by boring. This should be done by boring half 
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way through from each side in several different positions. Slags and residues if homo- 
geneous may be satisfactory sampled by boring. This should be done by boring 
half way through from each side in several different positions. Slags and residues if 
homogeneous may be satisfactorily sampled by coning and quartering. If wet, part 
of the sample should be dried at 105° and the moisture content calcd. Non-homo- 
geneous material is ground in a ball mill and sieved; any metal particles are removed 
and melted and a sample is taken, as with alloys. Any iron from the ball mill is 
removed with a magnet. R. S. Dean 

Sulfur in malleable cast iron. Lester C. Crome. Chem. Met. Eng. 25, 247-8 
(1921).- — ' The evolution method for detn. of S often fails to give total S due to the fact 
that some S is lost during the annealing process. When total S in white cast Fe is not 
obtained by evolution method it must be present in two distinct forms. That obtained 
is undoubtedly MnS and FeS; the other is probably evolved as a gaseous compd., 
and does not have the same deleterious effects as the sulfides. Because of this it is 
assumed to be subsequently lost during annealing. W. A. Mudge 

Reagent chemicals. I. Proposed specifications for sulfuric, nitric and hydro- 
chloric adds, and for ammonium hydroxide (Collins) 2. The saccharorefractometer 
(Dim;) 11B. Add and alkaline decomposition of potassium cyanide and determination 
of formic acid in presence of hydrocyanic acid (Marker) 6. 

8— MINERALOGICAL AND GEOLOGICAL CHEMISTRY 

EDGAR T. WHERRY AND WALTER F. HUNT 

Corundum. A. L. Hall. Geol. Survey, Mem. 15, (1920) (Dept. Mines and 
Industries Union of S. Africa); Bull. Imp. Inst. 19, 93-4(1921). — The Transvaal corun- 
dum deposits are said to be the largest and most important yet discovered. It is con- 
cluded from the geological relationships that the corundum has originated from an 
excess of A1 2 0 3 occasioned by some of the Si0 2 in pegmatites of granitic origin being 
abstracted by the basic rocks into which the pegmatites have been intruded. R‘. L. S. 

Magnesite. A. G. Maitland. W r . Australia Gcol. Survey, Mem. No. 1; Bull. 
Imp. Inst. 19, 100-1(1921). — Analyses of 8 samples of magnesite from 5 different de- 
posits in W. Australia show MgO from 44.31 to 47.36% and C0 2 from 47.76 to 51.69%. 
The magnesite is found on the surface as an alteration product of serpentinized rock. 

R. L. Sibley 

Vanadium. M. Ferguson and P. A. Wagner. S. African J. Industries 3, 
1058(1920); Bull. Imp. Inst. 19, 108-9(1921). — Deposits of vanadinite occurring with 
galena in decomposed Mn-bearing earth are described. The theory is advanced that 
the galena was introduced by mineralizing solns. that spread along the bedding planes 
of the dolomite. Later the dolomite was altered to Mn earth through the agency of 
meteoric waters. The formation of the vanadinite appears to be connected with this 
later alteration. Seven samples contain from 8.15 to 15.5% Pb and from a trace to 
1.35% VtO». R. L. Sibley 

X-ray analysis of adularia and moonstone, and the influence of temperature on 
the atomic arrangement of these minerals. S. Kozu and Y. Endo. Sci. Repts. 
Tdhoku Imp. Unit. [Ill] 1, 1-17(1921). — As the Swiss adularia and Ceylon moonstone 
differ more in ns. and other properties than could be accounted for, were they identical 
as often supposed, new analyses were made by K. Seto of 2 crystals of adularia and 1 
of moonstone, all studied optically. They proved to differ in relative alkali content, 
adularia having Na 2 0 0.97, 1.12, KjO 14.01, 14.70, while the moonstone yielded Na 2 0 
2.62, KjO 12.06. The corresponding norms inculde Ab 8.3 and 9.3 for the first, but 231 . 
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for the second mineral. Work on orthoclase {Or) has indicated that it is only of 
limited miscibility with albite ( Ab ), the limit of Ab in Or being 10%, or Or in Ab 8%. 
The moonstone therefore should show dissoc., with sepn. of considerable Ab; but it 
shows no perthitic structure, only schillerization. Laue X-ray diagrams were made 
of the 2nd specimen of adularia, which proved to show normal symmetry; of the moon- 
stone at ordinary temp, which also showed normal symmetry but had many of the 
circles of spots doubled, clearly indicating the presence of 2 different systems of atoms ; 
a moonstone from Korea also gave doubled spots, but these showed in a different crys- 
tallographic direction. Laue diagrams were then made of material treated at high 
and at low temps. The adularia kept at 1060° for 1 hr. and quenched in Hg showed 
no change in pattern. Moonstone up to about 500° showed no change in the positions 
of its spots, but at higher temps, the 2 rings of spots approached one another and be- 
tween 1060° and 1115° became coincident. At still higher temps, the usual change of 
spots connected with melting occurred. Modifying the rates of cooling also showed 
an effect on the spots, and evidence of a transition point for the monoclinic Na feldspar 
at 700° was obtained. Cooling in liquid air produced no essential changes in the 
spots. The schillerization is clearly not due to inclusions or twinning laraellas; it 
was found to disappear when the Laue spots coincided at the higher temps., and is 
concluded to be the result of the interference of light rays, caused by a special manner 
of arrangement of the planes in the space lattice. E- T. W. 

Optical, chemical and thermal properties of moonstone form Korea. S. Kozu 
and M. Suzuki. Sci. Repts.TdhokuImp. Unix. [Ill] 1, 19-23(1921) ;cf. preceding abstr. 
— The mineral weathers from a iiparitic rock; its crystals are 2-10 mm. long, and rich 
in faces. The ns. were detd., and found to vary from the outer to the inner portions 
of the crystals. 'Analysis of transparent fragments of a small homogeneous crystal 
by K. Seto gave: S 1 O 2 65.97, AI 2 O 3 18.60, FesOj 0.81, MgO none, CaO °.99, K 2 O 9.63, 
Na 2 0 3.52, sum 99.52%; this corresponds to the norm in mol. %, Or 61.0, Ab 33.7, 
An 5.3. The Korea moonstone is thus much more sodic than that from Ceylon. The 
X-ray studies described in the preceding abstract showed in fact that there was a differ- 
ence in the crystallographic directions of doubling of Laue spots in the 2 minerals. 
Heat treatment shows that the Korean moonstone exhibits coincidence of the spots 
at a lower temp, than the Ceylon, namely even below 790°. The solidus was found 
to occur at 1100°, liquidus at 1213°. The schillerization disappeared at the same temp, 
as the Laue spots coincided, and is undoubtedly due, as in the Ceylon mineral, not 
to inclusions and cavities as has been supposed, but to the peculiar arrangement of 
the planes of the 2 substances in the space lattice. E. T. W. 

Sanidine from the Eifel. S. Kozu and K. Seto. Sci. Repts. Tdhoku Imp. Univ. 
[Ill] 1, 25-32(1921). — In a previous article (C. A. 10, 1738) K. described optical relations 
of this feldspar. A crystal has now been analyzed and found to have the compn.: 
SiO» 66.11, AltOs 18.63, Fe 2 0 3 none, MgO 0.12, CaO 0.25, NazO 2.52, KzO 12.71, sum 
100.34%. This corresponds to the norm in mol. %, Or 75.9, Ab 22.8, An 1.3. It is 
noteworthy that this feldspar approaches the Ceylon moonstone (cf. 2 preceding ab- 
stracts) in Ab content. It shows however no schillerization and no doubling of spots in 
the Laue diagram as published by Rinne (C. A. 11, 1358, 3169). It therefore apparently 
represents a homogeneously mixed solid soln., although it does exhibit a peculiar optical 
property, easily variable axial angle. On heating the solidus p. was found to be 1160°, 
the liquidus 1270°, both about 50° higher than the Ceylon moonstone. The relations 
between its Et and EX curves are discussed mathematically in detail, and it is found 
possible to predict 2E satisfactorily for different temps, and wave lengths. E. T. W. 

Ontario’s mineral wealth. W. R. Rogers. Can. Chem. Met. 5, 261-3(1921). 

E. J. C. 
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The economic situation of iron-ore milling in Latin America. D. E. A. Charlton. 
Eng. Mining J. 112, 454-8(1921). E. J. C. 

Notes on the presence and origin of the petroleum of Argentina and Bolivia. Rob- 
ert Anderson. Andes soc. quim. Argentina 8, 1-13(1920). — The petroleum is found 
in various strata from the Devonian to the Tertiary. It is believed to have been formed 
from the remains of marine organisms. L. E. Gilson 

Some American dolomites. Burleigh B. Reed and Nicholas Knight. Proc. 
Iowa Acad. Sci. 26, 377-8(1919). — Typical specimens of rock used for building stones 
in their respective localities were obtained in order to make a comparison of their chem. 
compns. Following are results of analyses: (1) From Mt. Vernon, Iowa; Niagara 
formation; yellowish gray, due to Fe. SiO s 1.29, FeiOi+AUOj 0.57, CaCOj 55.17, 
MgCOa 43.04, sum 100.07%. (2) West Chester county, New York; a typical dolomite 
not materially different from the Iowa rock. Si0 2 2.71, Fe 2 Oi-f A1 2 Oj 1.05, CaCOj 
53.43, MgCOa 42.93, sum 100.12%. (3) Lockport, New York; Niagara limestone. 
Si0 2 2.76, FeA+AlA 1-42, CaCO* 51.85, MgCOj 43.94, sura 99.97%. This contains 
a sufficiently high % of MgCOs to class the rock as a fairly typical dolomite. (4) 
Milk-white crystals encrusting the foregoing specimen : Si0 2 0.18, Fe 2 0 2 -f-Al 2 0i 1.21, 
CaCO* 81.62, MgCOs 17.15, sum 100.16%. This deviates widely from a true dolomite, 
as the Ca has quite largely replaced the Mg. (5) Betram, Iowa, between Mt. Vernon 
and Cedar Rapids. The rock is gray in color, with numerous light-colored crystals 
disseminated through it. Former analytical data seemed to indicate that the Mg 
content of the rock was in excess of the Ca, but the new work shows this to have been 
erroneous: SiOs 0.90, Fe 2 Oj-f A1 2 Oj 0.90, CaCOj 55.61, MgCOa 42.58, sum 99.99%. The 
figures indicate a rather typical dolomite, as one would naturally expect from similar 
formations in the neighborhood. W. G. Gaessler 

9-METALLURGY AND METALLOGRAPHY 


D. J. DEMOREST, ROBERT S. WILLIAMS 

Secure place of the iron blast furnace. Joseph F. Shadgen. Iron Age 108, 
465-7(1921). — A discussion of the relative merits of the iron blast furnace and the newer 
direct reduction methods. The blast furnace has come to stay. H. C. Parish 
Methods of preparing blast-furnace slag. Anon. Iron Age 108, 461-3(1921). — 
Four general classes of slag are mentioned: air-cooled bank slag, fork slag, pancake slag 
and honeycomb slag. Air-cooled bank slag is prepd. by running the molten slag into 
huge slag ladles in which it is carried in the liquid condition sometimes 8-10 miles to 
.the spoil bank. Here it is seasoned. It is then excavated, and finally crushed and 
screened for the market. Fork slag is made by running the molten slag from the fur- 
nace into long narrow trenches in sand. When cool enough to handle, it is broken up, 
hauled to the dump, seasoned, etc. This slag carries some sand and is used for mass 
concrete, road work, etc. Pancake slag is made by casting the molten slag in machines 
similar to a pig-casting machine. The pan travels to cars on a conveyor, being cooled 
and broken in transit by sprinkling with water. Honeycomb slag is made by pouring 
into a tank a layer about 6' thick, cooling, spraying with water, cleaning and drying. 
Then another 6* layer is poured on top and so on until the tank is filled. It is then 
excavated, crushed and graded by screening. H. C. Parish 

Heat balance of a blast-furnace stove. D. W. Wilson. Chem. Met . Eng. 25, 
200-2(1921). — Tests were made on a two-pass, side-combustion set of stoves, 110 ft. 
high by 22 ft. external diam. The time ratio of heating and cooling was 3 : 1, as four 
stoves were used in sequence. Exptl. and ealed. data are given which show an effi- 
ciency of 62% in these stoves. The heat output in percentage of heat input is distrib- 
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uted as follows; heating value in flue gas 15.6, heating air for combustion 0.7, un- 
condensed Water from hydrogen combustion 2.3, heat removed by air blast 62.0, cooling 
water for valves 2.6, radiation loss 10.1, unaccounted for 6.7. A. W. Owens 

Some points in the design of blast-furnace gas cleaners. N. H. Gellbrt. Chem . 
Met. Eng. 25, 287-8(1921); cf. C. A. 14, 695. — G. recommends that the condition of the 
gas as to velocity and vol., dust content, moisture content and temp, be first detd. 
Velocity is best detd. by means of a standard type Pitot tube inserted in a straight 
section of the gas main free from obstructions for 4-10 times its diam. Under normal 
conditions the following formula applies to blast-furnace gases: V=2.9^ TH, 
where V is the gas velocity in ft. per sec., T is temp, in degrees. F.+460, and 
H is the velocity head in inches of water. In Europe dry cleaners have been 
used, but they are objectionable on account of high cost, danger of burning and 
loss of sensible heat in cooling the gas sufficiently to pass the bags safely. The problem 
of screening the dust and fume out of blast-furnace gas is difficult because of the varia- 
tion in the size of the particles. For furnaces working with a hot top, as a ferroman- 
ganese furnace, cooling is absolutely necessary before dry cleaning, and should be done 
by water passing through tubes, as direct cooling by water would introduce too much 
water vapor into the gas. A. W. Owens 

Blast furnace for zinc. Evans W. Buskett. Eng. Mining J . 112, 409-10(1921). 
— Owing to the less volatile nature of Zn under pressure, B. proposes to smelt Zn ores 
in regular blast-furnace fashion, the whole operation being carried on under pressure. 

W. A. Mueller 

Is moist air desirable for copper blast furnaces? Julius H. Gieeis. Mining Eng. 
J. 112, 250(1921). — In a Cu-Ni blast-furnace smelting raw pyrrhotite ore with converter 
slag as flux, enough steam was added to the blast just to sat. the air in the blast-main 
at 21°, equiv. to 300 lb. of steam per hr. In 2 days’ run there resulted an increased 
tonnage of charge smelted of 147 tons per day, or 13.8%, over the av. of the previous 
5 days, other conditions remaining unchanged. This record was never equalled in 
any other way, even by increasing the coke. Other tests with steam gave similar results, 
unless the amt. used was too large. A. Butts 

Inverted siphon tap for mat settler. Julius H. Gielis. Eng. Mining J. 112, 
300-1(1921).- — At the Cu-Ni smelter of the British America Nickel Corp., near Sud- 
bury, Ont., large quantities of mat of but little over 10% Cu-Ni were made. A? such 
mat is highly corrosive, frequent break-outs from the settler occurred, and much labor 
was required in repairs to the settler and changing of tapping blocks. The arrangement 
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shown was then put in, with very satisfactory results. The mat was forced under the 
arch, and would rise in the well nearly to the level of the slag. When it was desired 
to tap, the clay in the overflow was broken away and the slag overflow stopped, and the 
mat was forced out at about the rate of the combined slag and mat flow from the furnace 
spout. When enough had been tapped, the slag overflow was opened, the mat almost 



1921 


p — Metallurgy and Metallography 


3603 


stopping of its own accord. A chunk of swamp clay was then dropped in and tamped 
down. Trouble was seldom experienced in starting the flow, even though no tap had 
been made for 24 hrs. previously. An unskilled helper could easily make a tap. A. B. 

Should copper blast furnaces be bricked up to the tuyeres? F. K. Brunton. 
Eng. Mining J. 112, 404-5(1921); cf. preceding abst. — B. finds that building up of the 
bottom toward the tuyere line increased tonnage of mat. No reasons are stated. 

W. A. Mueller 

Metallurgical progress in Shasta County, Calif. George J. Young. Eng. 
Mining J. 112, 286-90(1921). — A general description and historical sketch of develop- 
ment of Cu and Zn operations. A. Butts 

Construction of new roasting furnaces. Anon. Chem.-Ztg. 45, 429-30(1921). — 
A comparison is made of the installation and operation costs of large and small roasters 
and the advantages and disadvantages of cooling systems and adaptation to materials 
are discussed. The construction, with drawings and operation of wasters of the Erz- 
rost-Gesellschaft M. B. H. Koln a Rh., is described, and 14 advantages of these funaces 
are given. W. A. Mueller 

Jibbinbar State Arsenic Mine. Health of the employees. Anon. Queensland 
Govt. Mining J. 22, 296(1921). — All the underground men stated that there was no 
injury to their health. The AsiOj is recovered from the ore in a furnace at the mine, 
and among the furnace men there were some minor troubles from As, such as con- 
junctivitis and infection of cuts. Masks, gloves, etc., are used, but the men are very 
careless about them. A. Butts 

Use of cupolas in open-hearth practice. V. W. Aubel. Iron Age 108, 403-5(1921). 
— A treatise in favor of using cupolas in conjunction with the basic open-hearth steel 
process for the premelting of pig iron where there are no blast furnaces, showing the 
cost of operation and the general procedure in adapting the cupola for heavy duty. 
The metal from the cupola is always ready while it is often necessary to wait 4 hrs. for 
the hot metal from the blast furnace. The process more than pays for itself by increased 
production. E. G. Jarvis 

Calcium silicide — a new deoxidizing agent. W. S. Anderson. Raw Material 4, 
51-2(1921) — CaSh performs 2 principal functions when added to a molten bath of 
iron or steel: (1) as a deoxidizing agent, (2) as a reheater. In performing function (1) 
it combines with O forming CaSiOs, which rises to the top of the bath in a manner similar 
to all slags and leaves no harmful inclusions in the metal. The reaction is extremely 
vigorous, hence, its reheating power. The finished product possesses a greater degree 
of soundness with the elimination of gas pockets. The material should be added in 
the form of powder in several small paper packages to the molten stream of metal as 
it is run into the ladle. If too large portions are added at one. time the reaction is too 
vigorous. Ten-20 oz. per ton is recommended for steels whose C content does not 
exceed 0.30% and 30 oz. per ton for C contents from 0.30 to 0.50%. General results 
have shown an increase in (a) tensile strength of 5000-7000 lbs., (fc) elastic limit of 3000- 
4000 lbs., (c) elongation of 20-30%, (d) reduction in area of 30-50%. H. C. Parish 
Non-ferrous applications of vanadium. Kirby Thomas. Raw Material 4, 167-8 
(1921). — After reviewing the history of V, T. discusses its non-ferrous uses. Approx. 
100 tons of cupro-V are now being sold annually to brass and bronze makers. This 
alloy contains 8-12% V and was used successfully during the war for aeroplane pro- 
peller bushings. It has also been used in boat propellers, it being claimed that it has 
special strength and nou-corrosive qualities. An Al-V alloy, contg. about 10% V, is 
available and has been used to stiffen A1 framework in aeroplanes, in piston rings, 
gearboxes and elec, equipment. An Al-Mn-V compd. has been used in the manuf. 
of special bronze castings and as a source of Mn and V in A1 alloys. The principal use 
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of V in non-ferrous alloys bas been as a substitute for Mn in bronze. V bronzes show 
a higher tensile strength, elongation and reduction, in area than the same mixt. in which 
Mn has been used. V bronze has been used extensively in submarine construction 
and for gears and pinions in marine work, and is listed in U. S. Navy specifications. A V 
bronze cylinder 3' in diam., 15' long and having a Vu r wall withstood successfully a 9000 
lb. water pressure. Aside from its use in non-ferrous metallurgy, V has found application 
as a catalytic agent in H 2 S0 4 manuf., and as the chloride in the textile industry. It has 
also been used in V-salve, especially for burns, and in toning AgBr prints to a green 
color. H. C. Parish 

Fuel requirements of steel mills. P. E. Leahy. Assoc. Iron and Steel Elec. Eng. 

з, 427-35(1921). — L. discusses in general the role of coal, coke, natural gas, by-product 
coke-oven gas, producer gas, blast-furnace gas and oil fuel in blast furnaces and steel 
mills, and he points out the factors to be considered in purchasing and selecting coal. 

E- G. R. Ardagh 

Metallurgist and the tractor. C. S. Moody. Minneapolis. J. Soc. Automotive 
Engineers 9, 189-92(1921). — M. discusses materials and metallurgical problems in the 
construction of tractors. C. J. West 

Hardness testing. F. Waizenegger. Z. Ver. dent. Ing. 65, 824-7 (1921). —If the 
Brinell hardness numbers detd, at many pressures be plotted against their corresponding 
pressures, a curve is obtained which has the same shape as the familiar stress-strain 
diagram. W. adopts the max. hardness number (H^.) read from this curve as an 
index to compare the hardness of different metals. H mtx . is independent of both the 
pressure applied and the diam. of the ball. W. derives mathematical formulas for the 
calcn. of Hnit*. from the data secured from 2 hardness detns. made at different pressures. 

F. P. Flagg 

Physics of steel. Wm. R. Webster. Blast Furnace and Steel Plant 9, 555-63 
(1921). — A general discussion and the application in rolling of the effects of C, P and 
Mn on the mechanical properties of steel. V. O. Homerberg 

Universal steel classification code, Horace C. Knerr and Arthur L. Collins. 
Iron Age 108, 515-17(1921). — The present system of steel classification is believed to be 
limited in scope, arbitrary rather than scientific and not inherently capable of con- 
sistent expansion. The original simple plan is already outgrown, the proposed further 
expansion tends to complication. Examples of inconsistencies are shown. A scien- 
tific system capable of unlimited expansion is needed. Symbols should be consistent 
and should suggest material represented, aiding the memory. A straight number sys- 
tem is necessarily limited. A combined letter and number system is suggested, which 
is mnemonic, simple and truly elastic, and which indicates both materials and their 
approx, quantities, if desired, without complication. Illustrations of the proposed 
system are given. V. O. Homerberg 

Macroscopic examination of iron and steel. Anon. Chem. Met . Eng. 25, 334-5 
(1921). — Tentative methods are given for testing Fe and steel as proposed by a com- 
mittee on metallography, appointed by the Am. Soc. for Testing Materials. The 
solns. for macroscopic etching and the methods for indicating the distribution of S 
are considered. V. O. Homerberg 

Cross section measurements of steel ingots for forging bars. F. Pacher. Stahl 

и. Eisen, 41, 913-9(1921). — Nothing new is given. R, S. DEAN 

Manufacture of drill steel from hollow ingots. Anon. Iron Age 108, 596-8 
(192 1 ).— A description is given of the method employed by the Ludlum Steel Co. in 
the manuf. of hollow drill steel. A high-grade low-C mild steel tube, suitably cleaned 
by sandblast, is inserted into an ingot mold and then the hot metal is cast around this 
tube. The following claims are made as to the superiority of the tube method over the 
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older methods: (1) greater freedom from external and internal straining; (2) because 
of the inherent small crystal size; (3) absence of hannful segregation resulting in weak- 
ness of the wall of the hole; (4) less liability of the steel to crack in the inside of the hole 
during forging or hardening; (5) toughening effect, arising from the mild steel wall of 
the hole, limiting the intense hardening on quenching. V. O. Homerberg 

Embrittling effect of pickling upon carbon steel. Geo. F. Comstock and A. B. 
Wilson. Iron Age 108, 685-6(1921). — C. and W. caution against false conclusions 
and erroneous impressions that can be drawn from inferior metallographic work as the 
result of overetching and improper focussing. Two strips of an ordinary low-C black 
sheet were cut side by side and 1 was pickled in 5% H.SO t by vol. for 10 min. at 80 
to 85°. Three bending tests were made in each of 2 directions at right angles on each 
of these sheets. The pickled sheet endured an av. of 5.7 bends before failure, the other 
7.7 bends. Pickling, therefore, was shown to have been effective in causing brittleness, 
which is known to be due to H absorption. The 2 samples gave the same micros truc- 
ture when etched with HNOj for 10 sec. but gave quite different results when etched 
for 35 sec. and photographed slightly out of focus. V. O. Homerberg 

Effect of overheating high-carbon steel. Lancelot W. Wild. Blast Furnace 
and Steel Plant 9, 541-2(1921). — Heating steel to the completion of the magnetic change 
before quenching gives the strongest, toughest, best wearing and best cutting steel. 
Over-heating gives increased hardness for oil quenching and greater depth of hardness 
for H 2 0 quenching, but this is obtained at the expense of all those qualities most de- 
sired in hardened steel. Over-heating steel increases the size of the grains, thereby 
increasing the thermal cond. and reducing the cohesion; hence the deeper hardening 
power and reduced strength. Large masses can be hardened as perfectly as small masses 
by heating to the point where the steel becomes entirely non-magnetic. V. O. H. 

A new rail specification proposed. Anon. Iron Age 108, 262-3(1921).— -A 
specification is given for open-hearth steel rails, 80 lbs. to 110 lbs. inclusive per yd., 
showing a number of changes in the breaking tests, destruction tests, and others. Under 
details of rnanuf a number of changes appear, the most important of which appears 
under item (6) : “The steel must be well deoxidized in the furnace or ladle before the 
ingots are teemed, and the use of A1 in the molds to insure the quiet setting steel de- 
sired will not be permitted.'’ E. G. Jarvis 

Internal service-strains in steel. James E. Howard. C/rem. Met. Eng. 25, 
275-8(1921). — H. discusses the effects which forces and movements taking place within 
the metal itself, between crystals and even between atoms, induced by conditions other 
than external loading may have upon the successful employment of steel in industry. 

E- G. JARVI9 

Fatigue of metals. Paul Kreuzpointner. Eng. Mining J. 112, 216-7(1921). — 
Steel is more sensitive to working stresses than is ordinarily supposed. Continuous 
vibration produces a weakened condition conducive to sudden fracture. Regular 
periods of rest promote recovery of theequil. of internal forces and restore original 
efficiency. V. O. Hombrbbrg 

Studes failures of cast-iron wheels. H. J. Force. Foundry 49, 602-3(1921).— 
Recommendations and changes that should be considered necessary in the rnanuf . of 
chilled-iron wheels are discussed. The limits of compn. of the metal as detd. by the 
analyses of a large number of wheels receive special consideration. V. O. Homerberg 
Split-head rail failure shows rupture. Jambs E. Howard. Iron Age 108, 393-5 
(1921). — The failure of a rail which caused derailment is described as due to the presence 
of a split-head fracture. Wheel loads cause distortion of the grain of the steel and 
induce lateral flow of the metal at the running surface of the rail, the tendency of such 
loads being to spread the railheads. Successful resistance of such lateral forces depends 
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upon the structural soundness of the metal in the railhead. Longitudinal streaks are 
lines of weakness which influence the formation of splithead fractures and locate their 
incipient points of origin. These streaks are due to casting and milling condition. 
Split-head fractures are of slow and progressive development. V. O. Homerberg 
Crack formation in boiler plates. B. Straus and Ad. Fry. Stahl u. Eisen 41, 
1133-7(1921). — Investigation of old boiler plates which have failed showed them to 
contain strain figures as revealed by etching with Cu chloride. New boiler plates also 
showed strain figures after bending and beating to 200°. These strain lines are only 
removed on annealing above Ac*. The explanation of crack formation in boiler plates 
is found in these strain lines and the brittleness which they confer, Boiler plates should 
be rolled at the highest possible finishing temp, and then annealed at a short period 
above Acj. Annealing in the finished form would be desirable. The iron used for 
boiler plates should be low in P. R. S. Dean 

War experiences with the corrosion of condenser tubes and attempts to overcome 
the difficulties. Schulz. Z. Metallkunde 12, 49-66(1920). — This is a detailed study 
of the question of condenser-tube corrosion based on the consideration of the three 
factors (1) material, (2) operation and (3) construction. The results obtained by the 
British Alloys Research Committee on Corrosion are discussed as well as numerous 
other published results. No new exptl. data are given. R. S. Williams 

Influence of fermentation products of bacteria on corrosion in condensers. R. 
Grant, E- Bate and W. H. Myers, Commonwealth Eng. 8, 364-6(1921). — It was 
noticed that when no particular care was taken completely to drain and dry the tubes 
of a condenser before a long period of shut-down, tube failures often occurred on start- 
ing again even with a condenser which had been immune from trouble. After investi- 
gation it seemed that microorganisms were important in causing or starting this corro- 
sion. F. W. Tanner 

New heat-treating furnace. Anon. Iron Age 108, 665(1921).— The complete 
equipment consists of the furnace, transformer, automatic control panel and a temp, 
control instrument that is mounted on the sub-base of the panel. The furnace con- 
sists of a sheet steel casting, supported on legs, lined with insulating material and 
having a semicylindrical chamber. The heating element consists of a continuous 
strip of resistor ribbon formed into an arch or a succession of semi-circular turns con- 
forming to the arch of the furnace chamber and extending the whole length of the 
latter, the proper spacing between turns being maintained by means of insulators. 
A strong winding is thus obtained that is self-supporting and still flexible to expansion 
and contraction. The heat is radiated directly to the charge. Ownng to the absence 
of a muffle, the temp, gradient will be low. V. O. Homerberg 

Rotary furnace for automobile parts. 1 A. D. Dauch. Iron Age 108, 666-7(1921). — 
The moving hearth is in the form of a continuous annular ring, electrically heated and 
automatically controlled. The furnace is provided with 2 adjacent doors, pneumatically 
operated, 1 for charging and the other for discharging. V. O. Homerberg 

Heat treatment of screw stock. A. A. Blue. Blast Furnace and Steel Plant 9, 
553-5(1921). — Ordinary cold rolled screw stock of the general compn. covered by the 
S. A. E. specification No. 1,114, presents nearly all of the undesirable features for a 
steel to be heat treated. However, by the use of drastic treatments, it is possible to 
produce appreciable improvements in it. Such material should be used only for parts 
requiring the least service. V. O. Homerberg 

Screw stock heat-treated with oil. F. J. Ryan. Iron Age 108, 660-1(1921).— An 
account is given of the application of the Mires system to ferrous and non-ferrous 
material by the Bridgeport JScrew Co. Operating data are included. V. O. H. 
Variation of resistance of nickel steels due to subsequent heating. W. Del 
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Regno. Alii accad. Lined 29, ii, 138-42, 192-4(1920); Science Abstracts 24A, 446. — 
A description is given of tlie results of expts. on a number of different samples of Ni steels 
including invar and platinite. It was found that in every case the resistance was 
changed, after heating, when the metal had returned to its original (room) temp. The 
sign of the variation was dependent on the temp, to which the sample had been raised. 
Both with invar and platinite, as the temp, of the heating was increased, the resultant 
change of resistance changed sign at a point which appeared to correspond with the 
transformation point of the alloy. Successive re-heatings to the same temp, produced, 
in invar, slight changes, always in the same direction, but much smaller than that due 
to the first re-heating. The progressive changes of resistance which took place after 
a short interval subsequent to reheating were very gradual. H. G. 

Three types of alloy sheet steel. Horace C. Knerr. Iron Age 108, 594-6, 
655-8(1921). — -The report deals with an investigation of 3 com. types of high strength 
alloy steel in sheet form, in order to det. which was the most suitable for the manuf. 
of fittings for large air craft. Steel was required having a tensile strength of 150,000 
lbs. per sq. in. combined with a suitable ductility to insure against brittleness. The 
steel should be capable of severe cold bending in any direction, independent of the 
direction of rolling, of successful welding by both acetylene and elec, spot methods and 
brazing, heat treatment being applied after these operations. Sheets were wanted in 
thickness from 0.035 up to 0.25 in. and about 18 in. wide by 6 ft. long. Three samples 
of the following compi>. were rolled and a careful comparison was made of their character- 
istics: 


Kind of atetl. 

Ni. 

Ni-Cr. 

Cr-V. 

C 

0.25 to 0.35 

0.25 to 0.35 

0.25 to 0.35 

Mn 

0.50 to 0. SO 

0.50 to 0.80 

0.50 to 0.80 

P (max.) 

0.030 

0.030 

0.030 

S (max.) 

0.030 

0.030 

0.030 

Ni 

3.25 to 3.75 

1.0 to 1.50 


Cr 


0.45 to 0.75 

0.80 to 1.10 

V 



0.15 (minimum) 


Details are given as to manuf. and heat treatment necessary to attain highest tensile 
strength and hardness, together with other data. V. O. Homerberg 

Influence of low temperatures on the magnetic properties of alloys of iron with 
nickel and manganese. K. Onnbs, Robert A. Hadfieed and H. R. Woetjer. Proc. 
Roy. Soc. London 99A, 174-96(1921). — A series of Fe-Mn and Fe-Ni alloys, with a range 
of percentages of Mn and Ni resp., were tested in order to investigate the influence of 
cooling to very low temps, (liquid H and liquid He) on their magnetic properties, es- 
pecially to ascertain whether the Fe-Mn alloys, which are non-magnetic at atm. temp., 
become magnetic by so doing. With a view to the desirability of testing not only after, 
but also during immersion in liquid H, an app. was constructed which made it possible 
to test the samples quickly one after another at a temp, of 20° K, with as little loss of 
H as possible. The Fe-Mn alloys, contg. the higher percentages of Mn, cannot be 
made magnetic at atm. temp, by cooling to the b. p. of liquid H or liquid He. The 
existence of 1 magnetic and 1 non-magnetic, or at most slightly magnetic, Mn-Fe compd. 
was shown to be probable, and the non-magnetic properties of the higher Mn-Fe alloys 
may be explained by this means. V. 0. Homerberg 

The hardness of solid solutions. Walter Rosenhain. Proc. Roy. Soc. London 
99A, 196—202(1921) ; Chcrn. Met. Eng. 25, 243—5(1921). — - An explanation is suggested for 
the hardening and stiffening- effect of the added metal in solid-soln. alloys. This ex- 
planation is based upon the conception of the manner in which 2 metals may cryst. 
together in the form of the solid-soln. crystals. The arrangement of atoms of a metal 
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on a space-lattice and the spacing of the lattice are considered. R. concludes that 
the hardening effect of one metal upon another in the form of a solid soln. should, 
to a first approximation, be inversely proportional to its solid soly. V. 0. Homerberg 
Notched bar impact tests and toughness of Monel metal. R. G. Waltenberg. 
Chem. Met. Eng. 25, 322-3(1921). — The Charpy and Izod tests are considered. W. 
found that the energy absorbed in fracturing Monel metal in impact was much greater 
than that required to fracture any other materials of which he had seen record of tests, 
including even heat-treated alloy steels. V. O. Homerberg 

Casting manganese bronze test bars. E. H. Dix, Jr. Foundry 49, 734-6(1921). — 
Several methods of casting test bars were tried and the results of the physical tests 
compared. Details are given of the method of melting and the eompns. of the alloys. 

V. O. Homerberg 

The thermal expansion of aluminium-zinc alloys. Alfred Schulze. Charlotten- 
burg. Physik. Z. 22, 403-6(1921). — Measurements have been made at temps, between 
20° and 400° of the thermal expansion of Zn, A1 and of alloys of these metals contg. 
12.5%, 25%, 37.5%, 50%, 62.5%, 75% and 87.5% Al. The value obtained for the 
coeff. of expansion of Al is slightly lower and that for Zn (a-36.4.10 -6 ) much higher 
than values previously detd. The curves obtained by plotting the expansions in mm. 
as ordinates against the temps, as abscissas, lie above and run parallel to the curve for 
pure Zn. Between 250° and 280°, the values obtained for alloys contg. up to 62.5% 
Al are smaller when detd. with rising temp, than when detd. with falling temp., thus 
indicating chem. transformation. The irregularities in the curves are attributed to the 
formation and decompn. of a compd. Al 2 Zn 3 . Since, however, this compd. is only 
present in the region 1 to 70% Al, the measurements indicate that a hysteresis phenome- 
non is first manifested in the expansion in the alloy contg. 62.5% Al. H. J. C. 

Pyrophoric alloys containing cerium. B. Simmersbach Chem. Ztg. 45, 577-9 
(1921); cf. C. A. 14, 3197. — An historical review of the cerium-alloy industry. 

F. P. Flagg 

Elektron-metal. E. Weinwurm. Chem. Ztg. 45, 579-80(1921); cf. C. A. 14, 
3398. — Elektron-metal is an alloy containing 80% Mg and 20% of other metals, mostly 
Zn. It oxidizes easily in the air. It is dissolved by acid and salt solns. and by tap 
water. It is not attacked by solns. cf the caustic alkalies. To protect it from atm. 
corrosion it can be painted with linseed oil varnish. Solns. of the cellulose esters dis- 
solve it. The metal can be cast, forged, rolled and drawn. It machines easily. It 
can be welded with a suitable flux in an oxy-hydrogen flame burning a large excess of 
hydrogen. With proper care no damage from the combustion of chips of the metal 
need be feared. Elektron-metal is a good conductor of electricity. F. P. Flagg 
Foundry irons for particular uses. Y. A. Dyer. Iron Age 108, 585-8(1921). — The 
differentiating characteristics of gray, mottled and chilled or white iron are discussed. 
The skill of manuf. is considered. The analyses for certain castings are given. 

V. O. Homerberg 

Satisfactory way to pour bearings and lead grout under bed plates. R. L. John- 
son. Elec. World 78, 575(1921). — Recommends mixt. of asbestos and oil as sealing 
compd. in place of fireclay and water. Details are given. C. G. F. 

Aluminium casting. F. A. • Livermore. Brass World 17, 231-3(1921). — The 
presence of 0.1-0. 5% Mn facilitates casting without impairing the ductility and machin- 
ing properties. For pouring the temp, should be 650 o± 10°. Old methods for detg. 
usual impurities are outlined. W. H. Boynton 

Brazing metal. R. R. Clark. Brass World 17, 227(1921).— A Cu 86%, Zn 
14% alloy is better for flanges and pipe to surface connections than the 50-50 alloy, as 
it forms more perfect union. To lessen shrinkage, susceptibility to depression under 
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hard rammed sand and mold gases, ,and the tendency to produce smoky castings the 
sand should be as dry as it consistently may be, the gates should be large, and the 
gate pressure high. The molds should be soft rammed, and the metal poured hot. 
To avoid smoky castings and reduce localized shrinkage the metal is cast, pigged and 
remelted for casting. The use of 60-40 brass with Cu eliminates the necessity of pig- 
ging and remelting. The particular part of a casting should be in the drag of the mold. 

W. H. Boynton 

The influence of foreign elements in ingot iron on its welding properties in flame 
welding. C. Diegel. Z. Ver. deul. Ing. 65, 626-9(1921). — Preliminary work carried 
out with rolled sheets of 3 different combinations showed that sheets having 0.27% 
Si were not suitable for flame welding while 0.25% Ni was not detrimental. Swedish 
wire of 0.005% S was very satisfactory but German wire containing 0.47% S was useless. 
The welds were tested by tension and bending tests and by a test carried out by betiding 
45° each side of center and repeating until failure. Tests were then carried out on 
21 sheets of different compns. Besides the tests described above, these sheets were 
tested by bending double through an angle of 180°. Conclusions: (1) High C content 
is injurious; 0.3% C gives bad seams. (2) Si content should be kept as low as possible. 
(3) Mn is advantageous but not necessary in a minimum amt. as for hammer welding. 
Sufficient Mn to prevent brittleness is generally suitable for flame welding. Wftre Mn 
seems to compensate somewhat for the bad effect of Si and S. Sheets with high Mn 
content are very malleable while hot and permit considerable hammering. (4) Varia- 
tions in the P content have no noticeable effect. (5) S is by far the most detrimental 
element. A1 is advantageous but it has practically no compensating influence with S. 

(6) A lower percent of A1 and the presence of finely divided AI2O3 does not appear to be 
detrimental. Iron deoxidized with A1 welds much better than undeoxidized iron. 

(7) Cr and Ni in small amts, have no noticeable effect. (8) Sheets best suited for 

flame welding have the following compn. : C 0 0.06-0. 1 2, at most 0. 1 5 % ; Si less than 0.02% 
if possible; with 0.5% Mn or more 0.15% Si Is permissible. Flame welds were made 
with wires of 33 compns. with the following conclusions: (1) Wrought iron is not re- 
quired for the raanuf. of good welding wire, although the slag contained in it seems to 
be of some advantage. (2) The purer an iron is, the more suited it is for welding wires. 
It is very important to keep the S content as low as possible. (3) In general the presence 
of C, Si, Mn, Al, Ni and Cr in w r elding wire has the same effect as in the sheets. (4) 
Disregarding factors of unknown influence, very pure wrought iron from charcoal and 
electrolytic iron are best suited for welding. The analysis of this iron is C 0.03-0.06, 
Si 0.00-0.03, Mn 0.00-0.05, P 0.00-0.07, S 0.000-0.003%, max. S 0.005%. If iron of 
this kind is not available, the S content must be kept as low as possible and correspond- 
ingly high amts, of Mn added. In this way suitable ingot iron of the following analysis 
is obtained: C 0.03-0.10, Si 0.00-0.03, minimum Mn 0.35-0.40, P 0.01-0.05, max. S 
0.005-0.010%; with minimum Mn 0.4-0.5%, max. S may be raised to 0.01-0.02%. 
In any case it is necessary to try out the actual welding with the materials to be used 
as it cannot be prophesied with certainty from the chem. analysis alone. Great 
care must be used in the selection of raw materials. F. W. Cobb 


The economic situation of iron-ore mining in Latin America (Charlton) 8. Waste 
heat utilization for steam generation (McDermott) 13. Utilization of steel-furnace 
slag for cement manufacture (Jap. pat. 37,153) 20. 


Metallic chromium. Masaaki Yoneztt. Japan 36,882, Aug. 9, 1920. Ca 
chromate, heated to redness and cooled, is thoroughly mixed with untreated salt and 
Al powder and ignited. Metallic Cr free from C is produced. 
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Lead and silver from sulfide ores. H. He^. U. S. 1,384,465, July 12. Sulfide 
ores of Pb and Ag are treated with HC1 and the mixt. is dried and then heated to about 
500-600 ° in order to effect a preferential chloridizing of the Pb and Ag present. 

Amalgamating metals. R. H. Stevens. U. S. 1,384,683, July 12. The pat. 
relates to mechanical features incident to the amalgamation and recovery of Au or 
similar materials while subjected to the action of an elec, current. 

Tilting metallurgical furnace. B. Taebot. U. S. 1,383,444, July 5. 

Apparatus for removing dust suspended in gases from ore roasting. L. Gbschwind. 
U. S. 1,383,715, July 5. Suspended screens of small chains are used to catch the dust. 

Apparatus for heat-treating and oiling metal articles. W. H. Needham. U. S. 
1,383,418, July 5. The app. is adapted for treating metal stampings or similar metal 
articles. It comprizes a cleaning drum, a furnace, and drums or other devices for cooling, 
oiling and conveying away the articles successively in an automatic operation. 

Fusible metal for electrical purposes. Niman Nishimura. Japan 36,896, Aug. 
9, 1920. The fusible metal is made by melting together Cr, Ir, Ta, Mo, W or niehrome, 
etc. It is used in short strips for small current, e. g., 0.25 amp. or below. 

Acid-resistant alloy. C. G. Fink. U. S. 1,384,056, July 12. An alloy resistant 
to acids and adapted for making or lining receptacles for acids is formed of Sn 10-30%, 
T1 3-65%, Ba 1-3% (as a hardening agent) and the remainder of Pb. Sn 20, T1 10 and 
Pb 70 parts may be used. 

Molybdenum and tantalum alloy. J. B. GrEnaceE. U. S. 1,385,072, July 19. 
An alloy adapted for use as a Pt substitute for chemical and elec. app. is formed of 
Mo 60-90% and Ta 40-10%. 

Aluminium-lead alloy. F. Milliken. U. S. 1,385,223, July 19. Au alloy which 
is dense and resists corrosion to a high degree is formed of A1 89-94 and Pb 5-10 parts, 
treated with a deoxidizing agent such as Mg 1-2% or a similar deoxidizing agent, which 
remains in the finished alloy after purification. 

Treating porous castings. A. B. Norton. U. S. 1,384,033, July 5. Porous 
castings of Al, A1 alloy or other metals are treated with a hot soln. of NaOAc and NH,C1 
to form a ppt. within the pores of the metal and the treated castings are then heated to 
100° to dry them thoroughly. 

Treating porous castings. F. K. BezzenbErger and M. N. Rich. U. S. 1,383- 
517, July 5. Porous castings of Al alloys or other metals are filled with a pore-stopping 
of silica by successively treating with Na silicate soln., HiSO, and washing and heating. 
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The preparation of ethylene by hydrogenation of acetylene. Wieeiam H. Ross, 
James B. CuebErtson and J. P. Parsons, J. Ini. Eng. Chem. 13, 775-8(1921).— 
Mixts. of H, and CjHi in varying amts, were passed through a glass tube about 
filled with Ni catalyst, which was prepd. by reducing the oxide at 300°. The amt. of 
CiH* in the recovered gases varied considerably with the proportion of Hi and CiHi 
in the mixt. With a slight excess of Hi in the mixt. about 80% of C',11, was obtained. 
A further increase of the H 2 caused a decrease in the CsH, and a'corresponding increase 
in the CiH s . As the amt. of CiH 3 in the mixt, was increased the CiH ( decreased and the 
sum of fhe C,H< and C 2 H 1 increased. The Ni catalyst adsorbed both C-H, and Hi, 
it, capacity for Hi being greater than that of coconut charcoal. The adsorbed Hi in an 
active Ni catalyst was el imina ted without destroying the activity of the Ni by repeated 
treatment with CiH 2 . G. W. Stratton 

Catalytic reduction of ethylenic and acetylenic bonds. A. A. P oCEl T Chem. 
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Age (London) 5, 88-90(1921). — Unsatd. fatty acids, as welt as unsatd. dibasic adds 
and ethylenic or acetylenic chains attached to aromatic nuclei, are reduced by H, 
with metals of the Pt group as catalysts. A current of H at the desired temp, is passed 
through the mixt. of the substance to be reduced with a quantity of the catalyst equiv. 
to 0.1 g. Pt or Pd for every 100 g. of substances Sabatier's vapor method of reduction 
may be used for volatile compds. By catalytic reduction S-phenylvaleric acid has been 
prepd. from cinnamenylacrylic acid, phenylpropyltnalonic acid from cinnamalmalonic 
acid, and w-phenylpropylcyanoacetie acid from cinnamalcyanoacetic acid. All the ethy- 
lenic ales, may be reduced to the corresponding satd. compds. or even to hydrocarbons, 
using colloidal Pt or Pd catalysts; thus crolonyl ale. gives BuOH, and allyl ale. gives 
PrOH. The higher sec. ethylenic ales, give, on reduction with H and a Ni catalyst 
at 195-200 the hydrocarbon and a satd. ketone (Douris, C. A. 7, 3311). Ipatiev 
(C. A. 8, 2158) reduced anethole in 4 hrs. at 95° under 50 atm. H pressure; longer re- 
duction gave hexahydropropylbenzene. Reduction of acrolein with colloidal Pd gives 
the normal reduction product together with propionic aldehyde and allyl ale. Ipatiev 
reduced melhylethylacrolein to Me iso-Bu ketone. Mesityl oxide reduced with Pd catalyst 
gives a mixt. of Me iso-Bu ketone and methylisobutylcarbinol (Skita, C. A. 9, 3249). 
Highly unsatd. ketones containing a double bond on each side of the CO are easily re- 
duced to the corresponding satd. compds., but if either side of the CO group contains 
more than one double bond the yield is diminished (Borsche, C. A. 6, 870). Phorone 
on reduction gives (iso-Bu) 2 CHOH ; isophorone gives dihydroisophorone ; cilral gives 
decanol. Ethylene affords the simplest hydrocarbon reduction; for Ni catalyst the 
best temp, is 100-50°; for Cu 180-280°; Pt black causes reduction in the cold, but like 
Fe and Co is inactivated by C deposits. Unsatd. side chains attached to aromatic 
nuclei may be reduced with or without reduction of the aromatic nuclei; styrolene and 
H over heated Cu give PhEt; over Ni, ethylhexahydrobenzene. CH : CH may be re- 
duced by H to C^Hj with Pt black in the cold, with Ni at 90-5 and with Cu, Fe, and 
Co attemps. ranging from 120 to 200° ( Ber . 7, 353(1874)). Colloidal Pd adsorbs CH • CH 
and must be satd. before use. The reduction may be modified by the choice of catalyst; 
amylacetylene and H give amylethylene with Cu at 180°, and heptane with Ni; Ph- 
C : CH gives PhEt with Cu and ethylcyclohexane with Ni. CH • CH substitution prod- 
ucts may be reduced in stages; PhC; CH gives first styrolene and then PhEt; lolan 
gives first isostilbene and then bibenzyl (C. A. 6 , 2757). Diallylenedicarboxylic acid, 
containing 2 treble bonds, is reduced to suberic acid with Pt black. T. S. Carswell 

A new method of preparing the sodium derivatives of acetylene hydrocarbons. 
Picon. Compt. rend. 173, 155-8(1921); Bull. soc. chim. 29, 709(1921); cf. C . A. 14, 
1523-4. — The use of NaNH s for the production of Na derivs. of the C*H 2 hydrocarbons 
is preferred to the use of Na, as with the former the possibility of reduction is eliminated. 
By the addition of the acetylenes to the NaNH 2 in liquid NH 3 theoretical yields of the 
mono-Na derivs. were obtained. For isoheptine and higher homologs boiling C«H* may 
be used as a reaction medium. The mono-deriv., C 2 HNa, heated in vacuo between 180° 
and 210° passed completely into CjH 2 and C 2 Na 2 , The latter in contact with water 
released the theoretical quantity of CiH 2 . The C5Na 2 decompd. into C and Na when 
heated above 290° even when all traces of water had absolutely been eliminated. 

R. L. Brown 

Preparation of true acetylenes starting from 2,3-dibromopropylene. R. Lbs- 
pnjAU. Bull. soc. chim. 29, 523-35(1021). — In running through the series of reactions 

CH,: CBrCHsBr (A) RM * X CH,:CBrCH,R (B) yields of only K of the theory were 

obtained, higher-boiling violet products being formed from which nothing definite could 
be isolated, but which appeared in 1 case at least to be formed by addition of the Mg 
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halide to the double bond. Instead of treating B with ale. KOH, a method which often 
involves shifting of the bonds, CH 2 BrCBr 2 CH 2 R (C) was prepd., treated with 1 mol. 
NaOEt to form CHBr: CBrCHjR, and this debrominated by heating with Zn powder 
and ale. The yields of C, however, are small, owing to the addition of the HBr formed 
to the B still present, and the method, is, therefore, not a practical one. However, CH- 
Br: CBrCHjBr (D) and RMgX give directly CH : CCH 2 R, instead of the expected CH- 
Br: CBrCHaR. To prep. A, 200 g. CHjBrCHBrCHjBr and 50-60 g. solid, com. NaOH 
or KOH are heated over a free flame until ebullition begins at the layer of alkali, further 
heating occurring only when the reaction moderates. The mixt. is finally distd. in a 
moderate vacuum, then redistd. on the HjO bath under 20 mm ., 105 g. A being obtained. 
Treated with Br, then with KOH under reduced pressure, it yields D, bio 86°, di7 2.431, 
w D 1.603, is very irritating and causes intoxications if handled repeatedly. A and D 
react vigorously with RMgX (except that of C^Hj), necessitating the use of much Et 2 O f 
and addition of the bromide is stopped when it no longer causes evolution of h^t. Et- 
MgBr gave A 1 ’ i - 2 -bromoamylene, CH 2 : CBrCH 2 CH 2 Me, b. 107-8°, d 22 1.228, nf 1.4535, 
mol. wt. in HOAc 151. iso-PrBr gave A l -‘ 1 - 2 -bromcnsohexylene r CH*: CBrCH 2 CHMe 2 , 
b. 126-7°, dia 1.207, n 1 ^ 1.4627, mol. wt. in HOAc, 168. A l ’*- 2 -Bromo- 3 -phenylpropylene, 
CH a : CBrCHjCoHo (E), b i7 102°, m. —12.5°, do 1.39; A l ’ 2 - 2 -bromo-j~cyclohexylpropylene, 
CH,: CBrCH 2 C 6 H u , b 10 82°, di # 1.24, n l £ 1.501. With 2 atoms Br in CHC1, the following 
are formed: 1 , 2 , 2 -tribromopentane, bi 7 108-9°, do 2.03; 1 , 2 , 2 -tribromoisohexane, CH 2 - 
BrCBr 2 CH 2 CHMe 2 , bi* 116-7°, di 7 1.986, n 1 ^ 1.561; 1 , 2 , 2 -tribromo-^phenylpropane, 
b 18 175-6°. With NaOEt these gave CBr : CBrCH 2 CH 2 Me, bi» 66-7°, b 760 169-70° 
(slight decompn.) (Bruylants gives 190°), mol. wt. in HOAc, 226, do 1.73; A 1,4 - 
i, 2 -dibromoisohexylene f CHBr:CBrCH 2 CHMe 2 , bu 70-1°, d 17 1.621, 1.512; the Ph 

compd. was not obtained pure. With Zn powder and 95% ale. at about 78° these give: 
1-pentine; 4 -methyl- i-pentine, CH: CCH 2 CHMe 2 (F), b, 61.5-2°, do 0.7244, mol. wt. in 
HOAc, 82. With ale. AgNOj it gives white leaflets of C 6 H»Ag.AgN0 8 . In isolating F 
the fraction b. 54.5-5° represents a minimum-boiling mixt. of F and ale., which is allowed 
to stand several days over fused CaCl 2 and then redistd. Phenylpropine, CH \ CCH 2 C 8 H&, 
(G), from D and 3 mols. PhMgBr (yield, 40%), b 2 o 70-1 b 7 »o about 166° with polymer- 
ization, has an aromatic and acetylenic odor, gives a cryst. compound, CiH7Ag.AgN0 3 ; 
the yellow Cu deriv., treated with I, gives 1 , 1 , 2 -triiodo-j-phenylpropylcne, Cl 2 : ClCHjPh, 
needles, m. 84r-5°. Among the b> -products in the prepn. of G are Ph 2 , PhOH, and 
crystals, m. 210 °, which are not anthracene. E and 73% ale. KOH heated 3 hrs. in a 
'‘salt bath” gave MeC : CPh. Cyclohexylpr opine, oil with strong odor, b. 157-60 was 
obtained impure and only in small yield by both methods, gives leaflets with AgNOj. 
A by-product of the action of iso-PrMgBr on A, bn 63°, is believed to be 2 , 3 , 5 -trimethyl - 
3 -bromohexane, Me 2 CHCBrMeCH 2 CHMe 2 , d 24 1.0942, n D 1.456, mol. wt. in HOAc, 
215, arising from the addition of iso-PrMgBr to CH S : CBrCH 2 CHMe 2 , the main product 
of the reaction. M. HbidblbErgER 

The application of a fractional distillation method in the preparation of sodium 
ethoxtde from caustic soda. T. Kennedy Walker. Manchester Univ. J. Soc. 
Chem . Ind. 40 , 172-3T(1921). — EtOH, H$0 and C«He form a const, boiling ternary 
mixt., and with a perfect stillhead any sample of moist EtOH could theoretically be 
dehydrated by distn. with C 6 H« (Young, J. Chem. Soc. 81 , 707(1902)). W. employed 
this method to remove the water from the system NaOH + EtOHs=*NaOEt + H 2 0. 
The chief difficulty in the sepn. lies in the fact that the b. p. of the ternary mixt. is only 
a. few degrees lower than that of the binary mixt. of EtOH and C 6 H 8 or of the pure sub- 
stances; complete conversion of the NaOH cannot be expected since the effective pro- 
portion of volatile matter toward the end of the process is small. The proportion of 
EtONa formed was detd. as follows: 10 cc. of liqi# were titrated with 0.1 N HCl to 
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det. the total alkali (NaOH+ EtONa). Another sample of 10 cc. was boiled with 12.5 
cc. AcOEt and 50 cc. EtOH, when the following reaction took place: xNaOH+yEt- 
OH-f zHtO + wEtONa + nAcOEt— (x + z) AcONa+ (w— z) EtONa -f- («— x— z) AcOEt 
4 (y 4 * x + 2z)EtOH. The whole was then titrated with standard benzoic acid in EtOH. 
A diminution in alkalinity was thus observed as compared with the previous titration 
against 0.1 N alkali; this diminution in alkali gav^ (* -j- z), the max. quantity of HjO 
that would be obtained by evapg. 10 cc. of alk. fluid from the still to dryness without 
loss of water. The total alkali gives (x + w), while (iv~ z) was the minimum quantity 
of EtONa to be obtained by evapg. to dryness. The number 100 (w— z)/(x-\- io) is the 
“mol. percentage yield” of EtONa. Blanks indicated that the method gave results 
4% low. The C*H e used was purified, dried, and redistd. Anhydrous EtOH was 
prepd. from com. 96% ale. by dehydration with CaO and metallic Ca. The solus, be- 
fore distn. were made up by mixing weighed quantities of EtOH, Na, and H 2 0. Pre- 
liminary expts., in which the distn. was carried out through a Vigreaux column 40 in. 
long and 0.75 in. in diam., gave a 25% yield, which by redistil, with fresh ale. and C«H e 
was raised to 28.1%. By distn. through a Dufton stillhead (C. A. 13, 917) 1.5 m. long 
with an annular space 1.5 mm. wide, the yield was increased to 33.8%. About a 57% 
yield was obtained with a column 6 ft. high and 1.6 in. in diam., filled with 4000 Raschig 
rings of sheet iron; 40 g. NaOH (23 g. Na and 18 g. H*0), 1012 g. ale., and 000 g. C,H# 
were distd. at 1 drop per sec.; 149 g. distd. over up to 66.55°; the distn. was stopped 
at 68.2°, leaving a flask residue of 785 cc. Analysis of this residue showed a 54.2% 
yield, while from the quantity of ternary mixt. obtained the value 61.2% was found. 

T. S. Carswell 

Preparation of some allyl compounds. Samuel Coffey and Charles Frederick 
Ward. Univ. College. J. Client. Soc. 119, 1301-6(1921).— 500 g. (C0 2 H) 2 and 250 g. 
C 3 H 5 (OH) 8 , both well dried, are mixed in a 1. flask and after exhausting to 120-100 mm., 
heated to about 60° when about 100 g. H 2 0 dists. (about 1 hr.). The pressure then 
rapidly rises to 480 mm. and the temp, remains at 105-10°, when C0 2 is evolved and 
HCOjH and H 2 0 dist. over. After 1-1.5 hrs. the pressure falls to 120 mm., the temp, 
rises to 190° and the evolution of gas almost ceases. When the pressure again begins 
to increase, the distn. is carried on at atm. pressure, allyl ale. and formate distg. over 
together at 225°. At the close of the distn. the temp, increases to 240° and there is a 
rapid evolution df CO. The residue (80 g.) consists of CsH^OH^. The mixt. of ale. 
and ester, boiled 1 hr. with 10% NaOH, should give 100 g. pure allyl ale. If washed 
with water, dried and distd., pure allyl formate is obtained. If the HC0 2 H from the 
1st distillate is recovered, the yields should be 40 g. HCO-H and 100 g. CH 2 : CHCH 2 - 
0 2 CH or about 100 g. CH 2 : CHCH 2 OH. A number of expts. show that the yield of ale. 
ealed. on the C 3 H 6 (OH) 3 actually used is always nearly quant. As the amt.* of (C0 2 H) 2 
increases the yield- of formate in comparison with ale. also increases, and the amt. of 
free HC0 2 H increases, while the amt. lost as CO is diminished. CH 2 : CHCH 2 C1 is best 
prepd. from 46 g. ale. and 20 g. ZnCI 2 by passing HC1 gas into the mixt. 35 g. chloride 
(60%) and 10 g. diallyl ether are obtained in 0.5 hr. A1C1 3 gives very little chloride 
and a large tar-like residue. CaCl 2 and the ale. form an additive mixt., which, heated 
at 80-90° in a stream of HC1, gives a product (diallyl ether?), b. 90-2°. C. J. West 

Preparation of chloro- and bromotrinitromethane. Erich Schmidt, Richard 
Schumacher and Hans Kuhlmann. Univ. Berlin. Ber. 54B, 1483-4(1921). — 
Chlorolrinitr omethane, bi 0 32°, $p. 4.5°, liberates I from KI, is obtained in 47.4- g. yield 
from 35 g. dry sifted K nitrofcW suspended in 200 cc. kt-.O in ice treated with dry Cl 
until converted into white KC1 (about llir.), treated with H 2 0 to dissolve the KC1 and 
dried with Na 2 SO<. BrC(N0 2 V similarly obtained in 62.8 g. yield from 55 g. K nitro- 
form, 200 cc. Et z O and 46 g. Br,xVi 2 55-6°, solidifies 17—8°. The K nitroform is obtained 
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in 55.5 g. yield from 60 g. CCNOj)* in 180 cc. ale. in ice, slowly treated with 15 g. Kin 
100 cc. ale. and allowed to stand 1 hr. Chas. A. Rouiller 

Tetranitromethane. IV. Conversion of tertiary amines into secondary nitros- 
amines. II. Erich Schmidt and Richard Schumacher. Univ. Berlin. Ber. MBS, 
1414^-19(1921); cf. C. A. 15, 86. — The method of converting tertiary aliphatic-aro- 
matic amines by means of C(N0 2 )* (A) in the presence of C&H 6 N into sec. nitrosamines 
has been successfully applied to some nucleus-substituted halogenamines. The con- 
version of tertiary aliphatic bases into the sec. amines, on the other hand, is advanta- 
geously effected in AcOH. Thus, N-methyl-m-bromophenylnilrosamine (yield, 4.8 g. of 
crude product), m. 43-4°, is obtained by dropping 5.4 g. A into 5 g. m-BrC«H 4 NMe 2 
and 2.7 g. CsH*N in 25 cc. ale., boiling 1 hr., distg. off the Et 2 0 and boiling a short tirap 
in 54 cc. gasoline with charcoal. The m-BrC 3 H 4 NMe 2 , bj 100-4°, m. 11°, is obtained 
in 10.1-g. yield by Reinhardt and Staedel's method {Ber. 16, 29(1883)) from 20 g. Br- 
CuHrfNHj.HBr heated 10 hrs. at 150° with 6.5 g. MeOH, the di-Me compd. being ob- 
tained from the mixt. of bases purified by steam distn. by means of Ac 2 0 (Wieland, 
C. 4. 4,. 1488). p-Br isomer (10 g. from 10.8 g. A, 10 g. p-BrC«H 4 NMe 2 and 5.5 g. 
C 5 H*N in 60 cc. ale. boiled 2 hrs.), needles, m. 73-4°, from C 6 H 6 -petr. ether (1:3). 2,4- 
Cl 2 C«H 3 J<.(NO)Me (8 g. from 9.1 g. A, 8 g. Cl 2 C 6 H 3 NMe 2 and 4.9 g. C 6 H 6 N boiled 2 hrs.), 
needles, m. 53-4°. The Cl 2 C#H 3 NMe 2 , b 2 92-5°, is obtained in 11.7-g. yield by heating 
20 g. 2,4-Cl 2 C*HjNH 5 .HBr and 6.5 g. MeOH 10 hrs. at 150° and treating the mixt. of 
bases, purified by steam distn., with Ac 2 0. The 3 following nitrosamines were prepd. 
by heating the reagents 3 hrs. at 100° in sealed tubes, shaking vigorously with 20 cc. 
of 33% KOH and 100 cc. H 2 0, adding 100 cc. satd. NaCl, extg. twice with Et 2 0, washing 
with H 2 0, shaking with acidified H s O (10 cc. dil. H 2 S0 4 in 50 cc. H 2 0), again washing 
with HjO and drying with Na2S0 4 . Pr 2 NNO (6 g. from 7.2 g. Pr 3 N, 6.1 g. AcOH and 
10.8 g. A in 50 cc. ale.), bi. 5 59-61 °. (iso-Bu) 2 NNO (7.3 g. from 9.3 g. (iso-Bu) 3 N, 6.1 g. 
AcOH and 10.8 g. A in 60 cc. ale.), bi.« 68°. (iso-Ara) 2 NNO (7.5 g. from 10 g. (iso-Am)jN, 
5.4 g. AcOH and 9.5 g. A in 50 cc. ale.), b 2 . 3 100-2°. When 5.1 g. Et 3 N and 12 g. AcOH 
in 35 cc. ale. are heated 4 hrs. at 100° with 12.7 g. A, then treated with 100 cc. satd. 
NaCl and 15 g. KHC0 3 and extd. with Et 2 0 when the evolution of C0 2 ceases, and the 
ext. is* shaken 10 min. with 5 g. KHCO s , dried with Na 2 S0 4 and distd. and the 4.8 g. 
bi 2 58-90° is shaken 5 min. with 5 cc. of 33% KOH and 25 cc. H 2 0, treated with 50 cc. 
satd. NaCl and extd. with Et 2 0 there is obtained 3.2 g. Et 2 NNO, 61-3°. m-OjN- 
CeHvNMeNO, m. 74-5° after crystn. from ale., is also obtained in 5.2-g. yield from 
5 g. 02NCeH 4 NMe 2 and 3.6 g. AcOH in 35 cc. ale. heated 3 hrs. at 100° with 6.5 g. A in 
5 cc. ale. C. A. Rouiller 

Accelerated formation of magnesium alkyl and aryl halides. Harry Hbpworth. 
Research Lab., Stcvenston, N. B. J. Chem. Soc. 119, 1249-56(1921). — H. reports that 
alkyl sulfides accelerate the formation of MeMgl but not to such an extent as Et 2 0. 
Double compds. containing the sulfides and MeMgl are formed, but are not cryst. 
The reaction is much slower with Phi. SeEt 2 and TeMe 2 accelerate the formation of 
MeMgl to about the same extent as EtjS. The sulfoxides are also capable of acceler- 
ating the reaction; the double compds. appear to have the formula 2R 2 SO.MeMgI, but 
they have not been obtained cryst. The catalyzing action is rather more pronounced 
than that of the sulfides. The sulfones have no effect. In a further series of expts. 
it was found that open chain compds. (EtOPr and EtSPr) react more readily than the 
corresponding closed-chain oxide and sulfide, from whidjjt is evident that ring formation 
diminishes the catalytic activity of these,, compds. ^,4-Dithian and 1,4-dioxan are 
more active than (CH 2 ) 6 S and (CH s ) 6 0; the dithian is almost as active as the dioxan 
but both are much less active than EtOPr and EtSPr. 1,4-Thioxan is more active than 
1,4-dithian, its activity being almost equal to that%f 1,4-dioxan. This emphasizes 
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the fact that O compds. are more active than S compds. No difference in reactivity 
could be detected between 1,3- and 1 ,4-dioxan. This indicates that the catalytic activity 
is not due solely to the unsatd. nature of the O atoms in these compds. All these in- 
dicate also that EtjO is unique in its catalytic action and that S, Se and Te compds., 
which show an increasing tendency to become quadrivalent, do not catalyze the for- 
mation of MgRX to such an extent as the corresponding O compds. C. J. West 
A ction of monomolecular formaldehyde on Grignard compounds (with reference 
to the work of K. Ziegler under the same title). Erich Krause. Techn. Hochschule 
Berlin. Ber. 54B, 1466(1921). — Z. ( C . A. 15,3090) has evidently overlooked the paper 
of Griittner and K. (C. A. 11, 2677) on the use of gaseous HCHO in the Grignard. 
reaction. Chas. A. RouiLLER 

Hexamethylenetetramine. I. Friedrich L. Hahn and H. Walter. Univ. 
Frankfurt a. M. Ber. 54B, 1531-42(1921). — In spite of numerous investigations, no 
satisfactory constitutional formula for hexamethylenetetramine (A) has yet been es- 
tablished. For a further study of this problem the quaternary salts of A seemed to be 
specially well adapted, as in them at least one of the 4 N atoms is different from the others. 
It has been found that A adds not only with alkyl halides, Me 2 S0 4 , McONOj and Me- 
SCN, as reported in the literature, but also with esters of various aliphatic ales, and 
PhCHjOH and esters of various acids, especially aromatic sulfonic acids, and these 
addition products, like those with alkyl halides, can easily be decompd. into primary 
amines and ales, or ketones (Del£pine, Compt. rend. 124, 292(1897); Mannich and Hahn, 
C. A . 5, 3237) and as these esters can now be readily made from the ales, and PhS0 2 Cl 
(Foldi, C. A. 15, 856) this may perhaps often prove to be a useful means of converting 
the grouping ^CHOH into =CHNHj or = C:0. A also reacts with remarkable ease 
with the Me (and Et) ethers of picric acid, the resulting addition products being iden- 
tical with those obtained when a Me or Et ester addition product is treated with picric 
acid, showing that the base of all the Me (or Et) compds. is the same. HClOi is also 
well adapted to characterizing the 2 series of compds. The A (1 g.) in 10 cc. CHClj 
was treated with the second component (also in a little CHCI S if necessary) and the pptd. 
salt washed with CHCh and Et 2 0. All are easily sol. in H 2 0, easily in hot, generally 
with diffic'dty in cold ale., difficultly or not at all sol. in other solvents. The following 
compds. were prepd.: Methylhexamethyltelr ammonium methyl sulfate (B), (C 4 Hi 2 N 4 - 
Me)S0 4 Me, from 15 g. A in cold soln. slowly treated with 10 g. Me 2 S0 4 and allowed to 
stand 10-2 hrs., m. 158°, gives a ppt. with BaCl 2 only on heating or long standing. 
Ammonium sulfate (C), (C 8 Hi 2 N4Me)S0 4 NH4, m. 214-5°, may be prepd. in 3 ways: 
(1) 13.3 g. B intimately rubbed with 7 g. A is boiled 3-4 hrs. under a reflux with 20 cc. 
HjO, evapd. to dryness, digested with hot ale., filtered and washed with Et 2 0; (2) 13.3 
g. B is heated 1 hr. on the HjO bath with 15 cc. coned. NH 4 OH, coned, and pptd. with 
MeOH; yield, 13 g.; (3) 115 cc. of 40% HCHO, 40 cc. of 25% NH 4 OH and 27 g. (NH 4 ) 2 - 
S0 4 are boiled 3-4 hrs. under a reflux, coned, until a cryst. crust begins to form on the 
surface, cooled and pptd. with MeOH; yield, 50 g. Bis{methylhexamethylenetetrammon- 
ium ) sulfate, from 51.8 g. C and 31.6 g. freshly crystd. Ba(OH) 2 intimately rubbed to- 
gether, allowed to stand in vacuc' over H 2 S0 4 until the evolution ol NH* ceases, then 
dried m the vacuum pan and extd. in a Soxhlet with ale., very hygroscopic crystals from 
ale., m. 212°. Ethylhexamethykneletrammonium ethyl sulfate, from 15 g. A in 150 cc. 
CHCU and 15 cc. Et 2 S0 4 allowed to stand 20 hrs., m. 114-5°. Methylhexamethylene- 
tetrammonium nitrate, from 19.2 g. A and 10 g. MeNOj, long needles from ale., m. 201-2° 
(decompn.). Ethyl homolog, from 14 g. A and 9.1 g. EtNO a after 8-10 days, crystals 
from MeOH, m. 137 °, decomps, on long standing. Metkylhexamethylenetetrammonium 
picrate (D), orange-yellow crystals, m. 204°, may be obtained: (1) from any other salt 
in a little HjO or aq. ale. treated with excess of ale, picric acid; (2) from equimol. amts. 
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of (0 2 N)aC«H20Me and A allowed to stand 2 days in CHCh; (3) from 14 g. A in 30 cc. 
H 2 0 and 23 g. picric acid in 120 cc. H 2 0 boiled 2-3 hrs. under a reflux with 23 cc. of 40% 
HCHO. Chloride, from 1 13 cc. of 40% HCHO, 40 cc. of 25% NH 4 OH and 22 g. NH 4 C1 
boiled 7-8 hrs. under a reflux, m. 186°. Ethylhexametkyleneletrammonium pier ale, 
prepd. like the Me compd., S-yellow crystals from aq. ale., m. 173-3.5°. Methylhexa- 
methylenetetr ammonium perchlorate, pearly scales from ale., m. 204°, deflagrates faintly 
when rapidly heated above 300°. Ethyl homolog, m. 141-2°. MejBOj, BzOMe, o- 
H0C 4 H 4 C0 2 Me, o-, m- and p-CiC 6 H 4 C0 2 Me, m 0 2 NC 4 H 4 C0 2 Me, (0 2 N) a C # H 2 C0 2 Me 
and HC0 2 Me form no ppt. with A in CHGU even after months. Equimol. amts, of 
ClCH 2 C0 2 Me and A after 2 days quant, yield a compound C&HnOiNiCl, m. 143°, whose 
Cl is ionizable and which on attempted crystn. from ale. gives HCl.HjNCH 2 C0 2 Me. 
Ethyl homolog, from ClCH2C0 2 Et, m. 198°. The compound CjHn0 2 N 4 Br, from Br- 
CH 2 C0 2 Me after 45 min., m. 130°. Ethyl homolog, obtained quant, in 2-3 min., m. 
172°. The compound C9H 17 02N 4 I, quant, obtained in 0.5 min. from ICH 2 C0 2 Me, m. 
142°, sensitive to light but indefinitely stable in the dark, - Ethyl homolog, obtained in 
a few sec., m. 169 °. CbCHCOjMe gives no ppt. with A in CHCl* in 2-3 months. From 
9 g. Cl 2 CC0 2 Me and 7 g. A in 85 ce. CHCh allowed to stand overnight is obtained 15 g. 
of a compound (CiqHi» 0 2 N 4 C1 2 )CI, tables, m. 142°, yielding a S-yellow picrate, m. 167°, 
which depresses the m. p. of D to 115°. All the above compds. therefore, have the 
structure ( C$H i 2 N 4CH 2 C0 2 R) X, not (CgHu^R^OaCCHjX. Methylhexamethylene- 
tetrammonium thiocyanate, obtained quant, after 3-4 hrs., gives a dark red color in H 2 0 
with FeClj. Benzylkexamethylenetelrammonium thiocyanate, obtained quant, after 
12-4 days, silky fibrous crystals from ale., m. 172°. Methylkexamethylenetetrammonium 
p-toluenesulfonate, from 14 g. A and 18.6 g. ^-MeCjH^jMe after 6-8 hrs., m. 204-5°. 
p-Naphthqlenesulfonate, obtained quant, after 10 hrs., m. 213-4°. Ethylkexamethylene- 
tetrammonium benzenesulfonate, obtained after 3-4 days, m. 157°, evolves the odor of 
AcH when boiled with aq. ale. Propyl benzenesulfonate, from 6 g. PrOH and 17.6 g. 
PhS0 2 Cl in 100 cc. Et 2 0 in a freezing mixt. treated in small portions with 15 g. freshly 
powdered KOH below 3-4°, allowed to stand until a filtered portion no longer colors a 
Cu wire in the flame green, shaken with enough H 2 0 to dissolve the sediment, sepd. 
from the aq. layer, washed with H 2 0 and dried with Na 2 S0 4 , faintly yellowish, almost 
odorless oil, begins to decomp. 100°; 10 g. allowed to stand 14 days with 7 g. A gives 
propylhexamethylenetelr ammonium benzenesulfonate, m. 134°. Isopropyl isomer, m. 
131°. Propyl p-toluenesulfonale, b. 138° in a cathode light vacuum, decomps, above 
150°, reacts so slowly with A that even after 6 weeks not enough ppt. was obtained for 
investigation. Benzyl benzenesulfonate, m. 59°, decomps, on standing in a desiccator 
2-3 days. Benzylhexamethylenetetrammonium benzenesulfonate, m. 169°. AUyl analog, 
m. 130°; 34 g. in 150 cc. H 2 0 and 10 cc. of 2 N soda distd. in CO* yields 3 g. acrolein, 
while 20 g. allowed to stand with occasional shaking under 30 cc. coned. HC1 and 240 
cc. ale. gives 3.4 g. allylamine-HCl. Chas. A. RouihLER 

Velocity of hydrolysis of ethyl orthofonnate. Anton Skrabal and Otto Ringer 
Univ. Graz. Monatsh. 42, 9-46(1921).— The hydrolysis of HC(OEt)* proceeds in 2 
steps, the intermediate product being HC0 2 Et. In acid soln. this 1st reaction is very 
rapid; the velocity is proportional to the concn. of the ester and the H ion. The 
value of k is 70000 (25°). The value for k in the hydrolysis of HCOjEt is 0.192 
(25°). The measurement of the rapid reaction is carried out by the use of a mixt. of 
primary and sec. phosphates. Under the conditions the 2nd step in the hydrolysis is 
very slow. The remainder of the article is a theoretical discussion of the hydrolysis 
of compds. of the type: ROR', AOR, and AOA', and the relation of (EtO)sCH to the 
ether type. C. J. West 

The precipitation of solid fatty acids with lead acetate in alcoholic solution. E- 
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Twitched- J. Ind. Eng. Ckem. 13, 806-7(1921). — To the fatty acid mixt., containing 
1 to 1.5 g. of solid acids in boiling 95% EtOH, 1.5 g. of (AcO)jPb in boiling 95% EtOH 
is added. The total EtOH in the two solns. should be about 100 cc. After standing 
at about 15° for several hrs. the soln. is filtered, the ppt. washed with 95% EtOH and 
dissolved in 100 cc. of 95% EtOH to which 0.5 g. of AcOH has been added. The Pb 
salts which sep. on cooling after filtration and washing are decompd. with dil. HNOj, 
and the fatty acids extd. with Et z O. By this method the I value of the solid fatty acids is 
usually under 1%. In the analyses of beef tallow the I value of the solid fatty acids 
could not be reduced below 3.89. This would indicate the presence of a small amt. of 
an unsatd. solid fatty acid. G. W. Stratton 

Linolenic and hexabromostearic acids and some of their derivatives. Samuel 
Coffey. Univ. College. J. Ckem. Soc. 119, 1306-10(1921). — Expts. on the fractional 
crystn. of the Zn salts of the liquid fatty acids of linseed oil from ale. did not confirm 
the results of Erdmann ( C . A. 6, 862) that a pure a-linolenic acid could be obtained 
in this way. Since this salt is the most sol. component, it would appear impossible to 
accomplish its purification by fractional crystn. The following alkaloidal salts of hexa- 
bromostearic acid were prepd. Quinine, in C fl H s soln., CisHjoOjBrj.Cso^Oibrt, ill-defined 
cryst. compd., m. 169° (decompn.), which varies with the rate of heating. Strychnine, 
prepd. in a mixt. of 90% C*H« and 10% abs. ale., Ci 8 HjoO z Br c .C Z iH 2 205 Nj, flat, micro- 
rhorabs, m. 224-6° (decompn.). The acid obtained after 7 crystns. of the salt m. 185° 
(original acid, m. 185°). Morphine, aggregates of microrhombs, m. 181-2°; the acid 
from this salt also m. 185°. Narcotine, m. 184°. These expts. show that in all prob- 
ability hexabromostearic acid is a homogeneous product. C. J. West 

The catalytic oxidation of some alcohols under the influence of photoactive ketones 
and the explanation of the phenomena of catalysis. J. Boeseken. Delft. Rec. 
trav. chim. 40, 433^15(1921). — Some vears ago B. showed in a paper on catalysis (C. A. 8, 
3520) that the most important part of a catalytic action is not to be sought in the for- 
mation of a combination of catalyst and the substance to be activated, but in the phen- 
omena which take place before (and during) this combination, phenomena which may 
be described as a change in the trajectories of the electrons upon the approach of the 
catalyst. B. then expressed the view that the study of photocatalysis would be profit- 
able in this connection. Work done with Cohen (C. A. 14, 2785) and Muller (to be 
published) has given the results desired. Besides having found the entire course of a 
photochem. reaction these results have shown that catalysis is accompanied by a change 
in the absorption spectrum. It was found in some cases that the substance catalytically 
active has a different color than the catalyst and the nonactivated compd. taken alone. 
This change of color is the change in the trajectory of the electrons sought. The results 
of Cohen (/. c.) showed: (1) that aromatic ketones absorb violet rays and that many 
become photoactive and then activate ales. ; (2) in the absence of O z the corresponding 
pinacol and aldehyde or ketone are formed. In the presence of 0 2 the ales, are oxidized 
as before but the ketone is continually regenerated. (3) The formation of the pinacol 
shows a temp, coeff. of 1.1 for 10°, and the velocity oi its formation is independent of 
the concn. of the ketone but proportional to the concn. of the ale. The reaction is 
trimol. thus : 2 ketone + ale. — > pinacol -f aldehyde (ketone) . The ale. and ketone give 
rise to a complex (as indicated by color changes in some cases), a "photo substance,” 
and this under the action of intense light is transformed as stated in (2). Exptl. results 
are given which show that (1) light + 2 ketone -f ale. — >• pinacol + aldehyde, and (2) 
light + ketone 4- ale. A- (h — > ketone -f aldehyde + H s O, takes place in such a way that 
the number of ale. mols. transformed in both (1) find (2) is the same and when both reac- 
tions are measured the same thing is measured in both cases. The results show that the 
ratio of mols. of pinacol formed to those of O absorbed is as 2:1. The illumination of 
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a mixt. of ketone and ale. gives rise to a series of phenomena : (1) violet light is absorbed by 
which the ketone is activated which may be represented thus: [ketone 1 ] =Io(l — e~ a,c ’ d )K t 
where [ketone'] is the activated ketone, h the quantity of light which penetrates, 
K a factor which depends on the nature of the ketone, the form of the vessel, etc., a the 
eoeff. of absorption, c the concn. of the ketone, d the thickness of the layer. (2) The 
activated ketone complex is formed thus: 2 ketone' + ale. — >- (ketone' )* ale. (3) The 
activated ketone complex then at once gives rise to the activated ale. complex by in- 
duction [(ketone 'hale 7 ] so that the 2 H atoms become mobile. (4) If Oj is excluded 
this decomps, thus : (ketone') 2 ale . ' — > pinacol + aldehyde. If Os is present the reaction 
is 2(ketone')2 ale' 4* O 2 — >■ 4 ketone 4- 2 aldehyde + 2H 2 0. If it is admitted that it is the 
formation of the ternary complex of the activated ketone that is measured the mol. 
ratio of pinacol formed to 0 consumed should be 2 : 1 as was found. This was proved 
in 3 ways. (1) In accordance with equations not given above the velocity of the re- 
action should be proportional to the square of the intensity of illumination which was 
found to be true by expts. described. (2) If there is really a ternary complex formed 
such as the above, evidence of its formation should be given by the fusion curve of ketone- 
alc. systems. Two such curves are given in which this complex is formed in the fused 
mixt. (3) If the formation of the ternary complex in (2) and the activated complex 
requires time it is necessary that ill cases where the formation of the activated complex 
is observed by a color this development of color should require time. This was 
also shown to be true by expts. described. Experimental confirmation of the theory of 
dislocation of the catalysis and the explanation of this phenomenon. What light does the 
above explanation of the photochem. reaction throw upon catalytic phenomena in gen- 
eral? In absorbing light the ketone mols. take on a form richer in energy and this 
activated ketone or superketone is the true catalyst. The action of the light consists 
in transforming one substance into another, and when the light stops the whole process 
stops. The quantity of light dets. the quantity of catalyst, KI{ l -e~ a,c ’ d ), and it is 
as if the light had introduced into the liquid a piece of catalyst of this wt. of which the 
d. diminished gradually from the illuminated surface toward the interior of the liquid. 
Depending on the values of c this photocatalysis may resemble heterogeneous or 
homogeneous catalysis. In the above cases the formation of the ternary complex 
((ketone ) 2 ale.) was demonstrated but some ketones are not active that form such com- 
plexes and B. has shown that this complex formation does not intervene in the catalysis 
properly called. Their importance should not, however, be underestimated because they 
greatly facilitate the induction action. B. expresses the reactions described above as 
well as the similar reaction catalyzed by Pt in the electronic reaction symbols of Baur 
(C. A. 13, 282 ), by which it is shown that an ordinary catalyst is capable of exer- 
cizing the induction action without dependence on external luminous energy. These 
ordinary catalysts are dependent upon the temp., while photocatalyses which are pro- 
voked by vibrations of high frequency (corresponding to temps, of thousands of degrees) 
are not much influenced by a change of 10°. B. concludes by saying that these expts. 
have given the first decisive proof of the theory of dislocation and in that way a satis- 
factory explanation of the basis of all catalytic phenomena. E. J. Witzemann 

Aminoacylcholine esters. I. Glycylcholine. Harold Ward Dudley. Nat. 
Inst. Med. Research, Hampstead. J. Chem. Soc. 119, 1256-60(1921). — Cryst. choline, 
the prepn. of which has been disputed, is readily obtained by shaking an aq. soln. of 
the chloride with Ag 2 0, concg. the filtrate in vacuo to a viscous simp, dissolving in ale., 
and again concg. in vacuo, extg. with Et 2 0 and allowing to stand in a desiccator oveT 
PiOa. . Glycylcholine chloroplatinate, Me3NCl.C2H4O.COCH2NH2HCl.PtCl4.HjO, is prepd. 
by heating an intimate mixt. of dry choline chloride and CICOCHjNHjHCl in vacuo at 
J00 0 for 6 hrs. The residue, aJter digesting with ale., is dissolved in 50% ale. and.treated 
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with 5% aq. H 2 PtCl 8 . The chloride forms clusters of orange needles which m. 236-8°. 
Glycylcholine chloride hydrochloride- , obtained by pptg. the Pt with H*S, is a hygroscopic 
cryst. substance, very sol. in H 2 0, from which it seps. in prismatic needles. The chloro- 
aurate, M<*NCl.C 2 H40.C0CH J NH l .HC1.2AuCl J , from a sola, of the HCI salt in H,0 
and AuClj, forms glistening golden platelets from HjO, m. 180-4°. It slowly decomps, 
when heated to 110-20°. The double salt of the HCI salt with mercuric chloride crysts. 
in fine, woolly needles, m. 150-6°. C. J. West 

Action of alkalies on glyoxal. B. Homolka. Farbwercke, Hdchst a. M. Ber. 
54B, 1393-6(1921). — Whereas with caustic alkalies (CHO)rbehaves like other aldehydes, 
one CHO group being oxidized, the other reduced, with formation of HOCH 2 CCHH, the 
reaction with alkali carbonates is quite different. Thus, when 1 kg. of (CHO.NaHSOj)i 
is added to 15 1. soda soln. (satd. in the cold) at 50° the soln. quickly becomes yellow and 
begins to deposit the blue-black crystals with green metallic luster of Nietzki and Benck- 
iser’s di-Na tetrahydroxyquinone (Ber. 18, 1837(1885)), identified by analysis of the 
Ba salt and by the fact that by N. and B.'s methods it yields the whole series of the so- 
called "potassium-carbon monoxide compds.” (dihydroxydiquinoyl or rhodizonic acid, 
triquinoyl or hydroxycarboxylic acid, hexaacetoxybenzene, croconic acid). These 
compds. are also formed, together with a very large amt. of H0CH 2 C0 2 H, from (CHO.- 
NaHSOa)j treated as above with NaOH. If 30% aq. (CHO) 2 is treated with 2 mols. 
Na2$Oa reaction at once takes place; the liquid becomes almost boiling hot and absorbs 
O from the air, turning deep yellow, then black-violet, and soon deposits the violet crys- 
tals of di-Na rhodizonate. Similarly, the Na salt of dihydroxytartaric acid brought to 
a boil with 4-5 parts Na 2 S0 3 in H 2 0 yields Na rhodizonate. Ciias. A. RowllEr 

Acyclic 5-diketones. E.-E. Blaise. Compt. rend. 173, 313-5(1921).— Conden- 
sation of EtMgBr with CH 2 (CH 2 CN) 2 results in the evolution of gas and the formation 
of only very small amts. ofU products remaining in the Et 2 0 after decompn. with H 2 0 
and dil. HjSO^: the 5-diketone dipropionylpropane (A), CH 2 (CH 2 COEt) 2 , bu 124-5°, 
plates m, 58°, and N-containing needles also giving a semicarhazone. The aq. soln., 
treated with NH4OH and shaken out with fjo-BuOH, yields a red resin which is con- 
verted by coned. HCI on the H 2 0 bath into basic products, of which one bi 3 .4 120-5° 
and forms needles m. about 57°. However, when CH 2 (CH 2 CONEt 2 ) 2 is used with 
EtMgBr 25-30% of the theory of A is formed; disemicarbazone, m. 195-6°. Warmed 
15 min. on the H 2 0 bath with 1:1 HCI, A loses H 2 0 and forms tnelhyldhylcydohexenone, 
(CH 2 ) 3 .CEt: CMe.CO, liquid with a pronounced odor, bj 9 105°; semicarhazone, needles, 
L J 

m. 250°. 5% aq. KOH, aq. NH J( and 15% (C0 2 H) 2 also cause the same change. 

M. HeidelbergBR 

Transformation of malonic acid into glycocoll and of methylmalonic acid into 
a-alanine. Theodor Curtius and Wilhelm Sieber. Univ. Heidelberg. Ber. 54B, 
1430-7(1921). — Potassium malonhydrazinale (A), K0 2 CCH 2 C0NHNH 2 {90 g. from 
100 g, K0 2 CCH s C0 2 Et quickly dissolved on the H 2 0 bath in 40 g. N 2 H4.H 2 0, allowed 
to cryst. over H2SO4, rubbed up with abs. ale. and wushed with EtjO), deliquesces in 
the air, has a faint alk. reaction, m. 174°; 3 g. in H 2 0 acidified with HCI and shaken with 
2 g, BzH gives 3.5 g. benzalmalonhydrazinic acid, H0 2 CCH 2 C0NHN : CHPh, slender 
needles from H 2 0, m. 162° (gas evolution), forms an acid aq. soln. Potassium methyl- 
malonhydrazinale (20 g. from 20 g. K0 2 CCHMeC0 2 Et and 10 g. NjHi.HssO), cryst. 
powder, m. 120-2°. Benzalmethylmalonhydrazinic acid, slender needles from H 2 0, 
m. 148°, forms an add aq. soln. When 5 g. A and 2.2 g. NaNOj in 25 cc. ice HjO under 
a layer of Et 2 0 are slowly treated with 12 cc. of 18.5% HCI, there is a faint evolution 
of gas and the odor of HN 3 develops; the soln. is extd. twice more with Et 2 0 and the 
exts. are washed with very little cold HiO, dried with Na*SC>4 and evapd., leaving an oil 
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miscible with ale., Et 2 0 and H2O which with AgNO s gives a very faint turbidity of 
AgNj increasing only on gentle warming. The oil, however, in addition to malonazidic 
acid (B), contains free malonic acid; it slowly evolves CO2 and N and after a time gives 
a ppt. of AgN 3 with AgNO s even in the cold, indicating that hydrolysis is produced by 
the moisture, so that B cannot be isolated pure. By the action of ale. on the crude B 
the expected HC^CCHiNHCC^Et cannot be obtained pure; under varied conditions 
COj and N are evolved and the resulting residues on treating with ale. HC1 all give pure 
HCl.HjNCHaCOjEt (C). When the Et 2 0 soln. of B from 5 g. A is allowed to evap. 
in a desiccator the residual B gradually decomps, with gas evolution, turns brownish 
and on the following day leaves a dry cryst. ppt., which darkens about 200 does not 
m. 260°, dissolves in great part in cold H 2 0 with evolution of COi and formation of an 
acid soln. It is probably glycine-N -carboxylic acid, HO2CCH2NHCO2H, or its "isaloic 
anhydride.” When four 5-g. portions of A are treated with NaNOj and HC1 as above 
(except that no EtsO is used), allowed to stand 2 hrs./evapd. to dryness on the H 2 0 
bath (N and CO2 are evolved), extd. with 100 cc. ale. HC1, powdered, again digested 
0.5 hr. with 100 cc. hot ale. HC1, filtered from the KCl and NaCl (no NH*C1 is present) 
and cooled, there is obtained 40-4% of C, together with a small amt. of CH 2 (C0 2 Et) 2 . 
Methylmalonazidic acid, prepd. like B, remains on evapn. of the Et z O soln. as an acid 
oil giving no ppt. with AgN0 3 , decomps, very slowly on standing, with evolution of C0 2 
and N, solidifies after a day in the desiccator to a semisolid cryst. mass yielding pure 
HCl.H 2 NCHMeC0 2 Me with HC1 in MeOH. The latter, m. 155-7°, is also obtained 
in 11-g. yield directly from 20 g. K0 2 CCHMeC0NHNH 2 in the same way C is prepd. 
from A' Chas. A. Rouiu.br 

The saponification of oxamidic esters. Anton Skrabai, and GrbtB Muhry. 
Univ. Graz. Monatsh. 42, 47-62(1921).— The alk. sapon. was carried out with Na^HPO* 
and the progress of the reaction followed by titration of the yet-present Na 2 HPO* with 
0.1 N HC1 and Me orange. The value for kx for the Me ester was found to be 48000, 
for the Et ester 22000. The acid hydrolysis (with 0.1 N HC1) gave values of k: Me 
ester 0.0020, and Et ester 0.001 5. The remainder of the paper is devoted to a discussion 
of the influence upon the reactivity of one group of a sym. di-ester of changing the other 
group. C. J. Wbst 

Course of the reaction between malonitrile and nitrous acid. Otto Dibls and 
Erich Borgwardt. Ber. 54B, 1334-43(1921). — When 10 g. CH 8 (CN)» are gently 
warmed with 20 g. freshly distd. AmNOz and 30 cc. ale. until a clear soln. results, cpoled 
to 0° and treated with 9.2 g. Na in 12 parts cold abs. ale., a faintly yellow substance 
seps. (21-2 g. after 1.5 hrs.) which is pressed on clay and cautiously added to90cc. of 
50% ice-cold AcOH, whereby it is immediately converted into a deep yellow compound 
HON : C(CN)C(OEt)(OH)NH2 (A) which seps. from ice-cold dil. NaOH just made add 
with AcOH, on rubbing, in long yellow prisms, gradually becomes orange-red in vacuo 
over P 2 0 6 , turns brick-red 90°, decomps, about 110°. When boiled with 95% ale. it 
dissolves at first but in a few moments the soln. becomes turbid and begins to deposit 
a yellow granular cryst. powder sepg. from H 2 0 in very characteristic yellow crystals 
turning brown at 240°, decomp, about 321°, sol. in NaOH with loss of NH»; the com- 
pound (B) is provisionally assigned the structure 

C(CN) : NOH 

l 

NH.C(NH,).NH 

I I 

HON:C(CN)C(NH,).NH-.C(NH 2 )C(CN):NOH. The ale. mother liquor from the 
crude B on evapn. yields a compound NH[C(OH)(OEt)C(CN):NOH] 2 (C), prisms from 
ale., sinters 152°, m. 153.5° (decompn.), 2 g. of which warmed with 2 cc. coned. NH4OH 
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yields on cooling 1.3 g. of the NH 4 salt, ra. 145°, of HON: C(CN)COjEt, while 2 g. of 
the C treated with 2 cc. fuming HC1 and then warmed with 2 cc. H:0 gives 1.7 g. of the 
free HON:C{CN)COjEt, m. 129°. Likewise, 2 g. A rubbed with 2 cc. HC1 (d. 1.19) 
and then warmed with 2 cc. H*0 yields 1 .3 g. HON : C(CN)C0 2 Et. If 9 g. of A is treated 
with 27 cc. of 25% NH«OH, filtered and gently warmed 5-10 min. it gives 5 g. C, the 
ammoniacal filtrate from which on concn. deposits 0.9 g. of a compound probably having 
the structure NH (C(OH) (NH,)C(CN) : NOH ] S| crystals from dil. MeCN, m. 198° 
(decotnpn.), converted by warm HC1 (d. 1.19) into HON:C(CN)CONH 2 , m. 183° (de- 
compn.). C (2 g.) heat^I with 5 cc. H 2 S0 4 (d. 1.16) gives 2.45 g. of a sulfate, C,1.5H 2 - 
S0 4 .1.5H 2 0, felted needles, m. 203-4°, which regenerates C when neutralized in H 2 0 
with soda. Wanned with 5 cc. HC1 (d. 1.19) until a clear soln. results, 5 g. C loses 1 
mol. NH 3 and yields 4 g. of a salt C 9 Hn0 4 Nn.3HCl, turns brown about 180°, m. around 
195° (decompn.) which, neutralized in H 3 0 with soda, gives the free base, yellow octa- 
hedrons from HjO, turns brown about 280°, decomps, around 316 °. From 2 g. C boiled 
with 9 cc. Ac 2 0 and allowed to stand 5 days is obtained 1.9 g. of a compound having the 
compn. CrHjO-jNj, mol. wt. in freezing AeOH 201, of a diacetylisonitrosocyanoacetamide, 
crystals from C 4 H 6 , m. 122°, loses AcOH when boiled with H 2 0 and passes over into a 
monoacetyl derivative, serrated leaflets from H 2 0, m. 207°. Shaken vigorously in 16 cc. 
of cold 8% NaOH with 2.28 g. MejSO* and allowed to stand 15 min. at 0°, 2 g. C gives 
0.7 g. isonitrosocyanoacetamide methyl ether , long felted needles from H 2 0, m. 172°, also 
obtained from HON: C(CN)CONH 2 in 3-5 parts of 5% KOII shaken with the calcd. 
amt. of Me 2 SO« and allowed to stand 1 hr. in ice. C (5 g.) warmed with 12 cc. of 30% 
NaOH until the evolution of NH* ceases, cooled a short time in ice, filtered and acidified 
with dil. HC1 gives about 1 g. of HON:C(CONH 2 ) 2 , slender prisms from HjO, turns 
brown 180-5°, decomps, suddenly somewhat above 200°. Chas. A. Rouiiakr 

Formation and properties of dithioketones (R 2 CS : S) and dithioethers {R 2 S : S) . II. 
Kuverji Gosaj Naik. Imp. College Sci. Tech. /. Chem. Soc. 119, 1231-42(1921); 
cf. C. A. 15, 2072. — The reaction of SsCl 2 with compds. contg. the CH 2 : radical depends 
upon the nature of the groups attached to the other 2 valencies. If neutral no reaction 
occurs. The speed of the reaction appears to depend upon the electronegative character 
of the groups. Dithiomesoxo-p-toluidide, CitHmOjNjSj, from 10 g. CH 2 (CONHC«H 4 - 
Me)j, 5 g. SaCl 2 and 100 g. C«H 4 by heating for 3 hrs., ra. 215-6°. Telraniiro derivative, 
CnHuOioNeS*. by dissolving the thio compd. in HNO* (d. 1.5) by warming, m. 255° 
(decompn.). Dithiomesoxo-o-toluidide, fibrous needles from CjHe-petr. ether, ra. 1 89-90 °.' v 
Tetranitro derivative, yellowish white powder, m. 165° (decompn.). Dilhiomesoxo-a- 
naphlhylcmidc, Oa HieOjNjS*, pale red needles, m. and decomp. 210°. Tetranitro deriv- 
ative, orange-red powder, decomp. 190°. Hexanitro derivative, recovered from the wash- 
ings by diln. with HjO, yellow, decomp. 135°. Dithiomesoxo-0-naphthylamide, decomp. 
204°. Tetranitro derivative, pale yellow powder, decomp. 195°. Dithiomesoxomono-p- 
toluidide, CiqHkANjSs, short needles, clears at 150°, decomp. 165°. Dithiomesoxo- 
monophenylamide, CsHgChNjS^ short needles, m. 202° (decompn.). Ethyl dithiomesoxo- 
p-tolylamate, CuHi^OjNS*. m. 90°. The o-derivaiive, m. 62°. Methylmalono-p-tolu- 
idide disulfide, [SCMe(CONHC 7 Hr) 2 ] 2l from mc:hylmalono-p-toluidide, m. 220°, and 
SjClj, m. 224-5°. Dodecanitro derivative, pale yellow powder, decomp. 140°. Methyl- 
malono-o-toluidide, m. 161°. The disulfide forms mealy crystals, m. 174°. MethyU 
malonomono-o-toluidide disulfide, CaHaO^Sj, was prepd. from metkylmalonomono-o • 
toluidide, pearly scales from ale., in. 117°, in the usual way and m. 207-8°. Methyl - 
malonodimethylamide disulfide, Sj[CMe(CONHMe)j]j, m. 200°. CNCHNaCOiEt or 
CNCH*CO*Et and SsCl 2 in CgH* gave Et dicyanosuccinate. In the same way CHj- 
(COjEt)j, CHNa(COiEt)j and S:C1 2 gave a product with no S in it. 3,$,3' ,5' -Telraketo- 
44 '-bisdiihio- i,i,i '.I'-tetramcthyldicydohexyl 2, 2* -disulfide (I), from the ketone and 
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SjCli, softens 110°, decomp. 150°. i,i'-Dicydohcxanespiro-3,$,3’,s'-Tetrahelo-44'- 
bisdithiodicyclohexykne 2 ,2 f ,6 .6' -bisdisulfide (II). decomp. 155°. Cydopentanespiro- 
3,$-diketo-4-dithiocydohexane, softens 114°, m. 135°. a,y-Disulfidoacetonediearboxydi- 
amhde (HI), golden yellow, m. 220°. Ethyl y-pkenylcarbamyl-a,y-bisdindfidoaceto- 
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acetate, COlC(:Sj)COPhNHli, sinters 115°, decomps. 156-7°. Acetonedicarboxydi-p- 
toluidide, Ci.HjoOjN,, m. 169-70°. a-,y-Disulfido derivative, CibHuOiNiS,, brilliant, 
golden yellow flakes, m. 216-7°. Acetonedicarboxydi-o-lolaidide, m. 167°. The di- 
sulfide derivative forms brilliant orange crystals, decomp. 225°. C. J. West 

Experiments on the synthesis of the polyacetic acids of methane. II. Some 
abnormal condensations of malonic and cyanoacetic esters with halogenated methanes. 
Christopher Kelk Ingold and Walter James Powell. Imp. Inst. Sci. Tech., 
South Kensington. J. Chem. See. 119, 1222-31(1921); cf. C. A. 15, 1698. — The suc- 
cessful prepn. of CH(CH,CO,H(, led to the attempt to synthesize C(CH,COjH) 4 . This 
should be possible by the use of (C0 2 Et),C: C: C(COjEt) (Ber. 27, 3374). On repeating 
Zelinsky and Doroschewsky's work, it was found that the product was not the above 
but COiEtC; CH.CCOiEt, identified by hydrolysis to glutaconic acid. The production 

I I 


CO.O.COEt 

pf these substances was not due to CHClj in the CC1«; the source of the2H atoms is 
obscure but it may be the oxidation of ale. Other condensations were attempted in 
order to try to find an explanation of the above reaction. CCI4 was purified by distn., 
by digestion with Fehling soln., ale. KOH, or CHNa(C0 2 Et) 2 . EtONa (4 mols.) and 
CCl* were boiled for 48 hrs., coned., poured into H 2 0, extd. with Et 2 0 and the ext, was 
distd., when unchanged CC1 4 and a large amt. of CH(OC 2 He ,) 3 were obtained. CHNa- 
(C0 2 Et) 2 and CCl* gave ethyl sodiodicarboxyglutaconate, bright yellow needles, which 
gave (C0 2 Et) 2 C:CHCH(C0 2 Et) 2 upon hydrolysis. CNCHNaC0 2 Et and CC1 4 , heated at 
100° for 4 hrs., gave CO z Et(CN)CHCH :C(CN)C0 2 Et, CQiEtCH,C( : NH)CH(CN) 
C0 2 Et, and CNCH 2 CONH 2 . The formation of these eompds. may be explained by the 
liberation of CNCH 2 C0 2 Et during the condensation, and its combination with some 
of the unchanged Na deriv. The use of CBr* or CC1 jN0 2 with CHNa(COiEt)j or with 
CNCHNaC0 2 Et gave, as the principal product, Et ethanetetracarboxylate or Et 
dicyanosuccinate. C. J. WEST 

Aoonitic acid. I. Preparation and properties of the hydroxy anhydro acid. P. 
E. VBr-KADE. Univ. comm, neerlandaise, Rotterdam. Rec. trav. chim. 40, 381--6 
(1921). — Two anhydro acids of “normal” aconitic acid are known. One (I) is obtained 
by boiling citric acid with 66% H 2 S0 4 and when heated rapidly m. 191° (decompn). 
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(Thorpe, Rogerson, J. Chew. Soc. 89, 631(1906)). One part by wt. of I heated with 
2 parts AcCl (with or without 5 parts abs. CHCb) until completely dissolved (Anschutz, 
Bertram, Ber. 37, 3967(1904); Bland and Thorpe, C. A. 7, 591) gives an anhydro acid, 
CflHiOj, m. 76*, having the probable structure II, which on hydration gives I and on 
heating to 170° easily gives itaconic anhydride. B. and T. observed that boiling finely 
powdered I with pure AcCl (+CHCU) as described above for 8 hrs. gives cryst. needles 
of an hydroxyanhydro acid (III) or (IV), m. 135°, which by hydration with NaOH 
gives an unstable isomer (A) of I, m. 173 °. Of the 2 formulas IV is most probable since 
on heating this compd. 10 mins, it is converted into II, m. 76°. If the pure AcCl is 
replaced with a product containing PClj II but no IV was obtained. V. has extended 
these observations. 40 g. finely powdered I heated under a condenser with 80 g. care- 
fully purified AcCl 4* 200 g. dry CHC1 3 gave the typical color reactions for IV (yellow- 
green color in H2O, red-brown color with FeCb). After 1-1.5 hrs. the evolution of HCl 
is complete and 25-30 g. (70-85% yield) nearly pure IV sepd., m. 135°. The same result 
was obtained with pure AcCl from another source. When heated longer IV gradually 
dissolves, which explains why B. and T. obtained a 45% yield after heating 8 hrs., and 
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V. also isolated II from such solns. When the same expts. were done with AcCl con- 
taining 2.5% PClj the results showed a little less IV after heating 1-1.5 hrs. but on 
continued heating the transformation into II was much more rapid, which explains 
why B. and T. failed to obtain IV after heating 8 hrs. under these conditions. The 
results may be summarized thus: (1) I(m. 191 °) — >A (m. 173°); (2) A: — >-IV(m. 
135 p ) ; (3) IV — > II (m. 76 °). In this case the “normal” anhydro acid II is the stable end 
product and not the hydroxyanhydro acid as with the alkylglutaconic acids (Thole and 
Thorpe, C. A. 6, 1151). That reaction (3) is catalytically accelerated by small amts, 
of PCb was confirmed by special expts. in which it was found that 5% PClj reduced 
the reaction time in (3) about one half. This catalysis is not explained but it is sug- 
gested that with the aid of the views of Prins (C. A. 8, 2695, 2702; 12, 329) on the theory 
of activation, the chloroanhydrides may be of interest in this connection. Reactions 
(1) and (2) are not catalyzed by PCb. The formation of A (m. 173°) was not proved 
but the results of B. and T. make its formation probable. 40 g. I -f 80 g. AcsO -f- 200 g. 
dry CHCb heated 1 hr. at 40° seps. 18 g. (60% yield) of IV. From the mother liquor* 
II was sepd. E. J. Witzemann 

Cupritartrates. John Packer and Ian Wiluam Ware. Univ. Melbourne. 
J. Chem. Soc. 119, 1348-55(1921); cf. Masson and Steels, Ibid 75, 725. — In view of 
conflicting reports concerning the properties of the cupritartrates, the neutral and alk. 
salts have been reinvestigated The a-cupritartrates, XjCiuCuHfOij, are the most 
stable of all the cupritartrates, showing no signs of decompn. in solid state or soln. The 
solns. are stable to CO2, are not affected by boiling nor will they oxidize glucose. It 
appears that the more alkali the tartrates contain, the more unstable they are and the 
more readily hydrolyzed in soln. ■ This is parallel to the NH 4 compds. Sodium a-eupri - 
tartrate, N ajCu^Ci-H A 9. 1 1 HjO, pptd. by adding 2 vols. ale. to 1 vo\. of a satd. soln. of 
CuCdl^Oj in N/3 NaOH (5 NaOH : 4CuC 4 H,0*) and washing with 65% ale., blue. 
Barium salt, BaaCCi^CuHtOit)] 27H2O, pale blue, by double decompn. of BaCl* and 
C11C4H4O,, Ammonium salt, (NH^Cu^CnHiO^. 9HjO, prepd. by adding abs. ale. to 
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a satd. soln. of CuC 4 H 4 O fl in NH*OH until incipient crystn. occurred, hygroscopic blue 
crystals. Ammonium p-cuprilartrate, (NH 4 ) 2 Ci^C 8 H 6 0 u. 6 H 2 0 , obtained under con- 
ditions not defined, but apparently with less coned. NH 4 OH and less satd. soln. Alka- 
line ammonium cupritartraU (Schiff’s salt), Cu(NHs) 4 C 4 H 4 OeHaO, by adding ale. to a 
soln. containing excess of NH S , violet-blue, easily dissociated crystals; also prepd. by 
the action of dry NH 3 gas on the neutral salt. A very large number of alk. alkali-metal 
compds. exist but they are as a rule very unstable. All are able to oxidize glucose. 
Sodium cupritrate-B , 7Na0H.4CuC 4 H 4 0 e .7H 2 0 by dissolving CuC 4 H 4 O fl in NaOH 
in the proportion of 2NaOH to 1 CuC 4 H 4 0 6 , and adding ale., blue, extremely hygroscopic 
crystals, decomp, in air to give a green oily substance, setting to a green enamel-like 
solid. An attempt to prep, the corresponding potassium salt gave a compound, KUCtu- 
CiiHuOfe. or 4KOH.4CuC 4 H 4 Oe.Cu(OH) 2 .15H 2 0. A more alk. corapd. was prepd. 
by dissolving CuC 4 H 4 0« in NaOH in the proportion of 1:6, deep blue, stable on boiling 
the soln., readily oxidized glucose and decompd. within a week or so. The complex 
formula suggested is NazsCusC^HwOw (?). The dark bide complex formed when CuC 4 - 
H 4 Oj dissolves in Rochelle salt, NazC 4 H 4 O 0 or K 2 C 4 H 4 0fl, is apparently stable only in 
the presence of a high concn. of the alkali-metal tartrate. BaC 4 H 4 08 is also sol. in 
solns. of NaiC 4 H 4 O e . C. J. West 

Oxidative degradation of mucic acid and saccharic acid to new aldehyde acids of the 
sugar group. M. Bergmann. Kaiser- Wilhelm- Inst. f. Faserstoff-Chem., Berlin- 
Dahlem. Bcr. 54B, 1362-80(1921). — dl-Mucic monamide (A), 4-sided microtables, 
begins to turn brown 175°, foams 192°, is obtained in 31-g. yield by boiling 
60 g. mucic acid about 0.5 hr. with 4 1. of H 2 0 to convert it into the lactone, coneg. the 
soln. as quickly as possible to about 0.1 its original vol., removing the pptd. mucic acid 
(about 15 g.), at once evapg. in vacuo at 40-50° to a thick sirup, treating with 200 cc. 
coned. NH 4 OH, adding ale. after 1 hr., letting stand for a short time, filtering, dissolving 
the voluminous NH 4 salt in cold H 2 0, acidifying drop wise to Congo with fuming HCl 
and crystg. from 1 1. H 2 0. The sodium, ammonium, barium and calcium salts are easily 
obtained in needles, while the lead and silver salts are not distinctly cryst. A does not 
reduce Fehling soln. and the Ag salt darkens only slowly when boiled with H 2 0; 
with boiling alkalies, NH 3 is evolved abundantly. The brucine and cinchonine salts 
also cryst. well but seem only little adapted to the resolution of the A into its active 
components. From 50 g. A, suspended in 150 cc. AciO, treated with 3 cc. coned. H 2 S0 4 , 
shaken continuously until the temp, begins to fall, heated 5 min. on the H 2 O bath, cooled 
and rubbed with 100-50 cc. AcOEt is obtained 100 g. of the pentaacetyl derivative, 4-sided 
elongated tables with 1 mol. solvent from 2 parts H 2 0, decomp. 197°; 10 g. dissolved 
in 100 cc. hot ale. with 0.5 mol. brucine, then cooled to 0° and rubbed or seeded, yields 
7 g. of the brucine salt of the d-form, Cs 9 H 4 70 i$N 5 . 2 H 2 0 , [a] 2 j? (anhydrous) —29.8° 
to —30.0° in 2.5% aq. soln.; 10 g. vigorously shaken in 25 cc. H 2 0 with 15 cc. of 25% 
NH 4 OH, dild. after 15 hrs. with 25 cc. H 2 0, freed from the brucine by 2 extns. with 
CHC1* and slowly acidified to Congo in the cold with coned. HCl gives 2.4 g. of the free 
d -amide, heavy powder, [a] 1 ^ 23.6° in 1 mol. of 0.25 N NH 4 OH. -When a suspension 
of 20 g. A in 250 cc. H 2 0 is treated slowly with 100 cc. of N NaOH, then with 1 cc. AcOH, 

4 cc. of 1% Fe(OAc)j, 0.4 g. FeS0 4 and 24 cc. of 30% H*Oj, heated not higher than 55° 
for 10-5 min., cooled, treated with 95 cc. of N H 2 S0 4 or the corresponding amt. of coned. 
HCl,. coned, in vacuo, filtered from any A and evapd. below 40°, there is obtained a mixt. 
o. much Na 2 S0 4 with various substances which reduce Fehling soln. This is heated 

5 min. on the H 2 0 bath with continuous shaking with glass beads with 80 cc. AcaO and 
3 cc. coned. HiS0 4 , and treated with 0.5 1. cold H 2 0; if the operation has been successful 
the clear dark brown soln. will deposit in a few min. up to 4 g. of tetraacetyllyxuronamide, 
microneedles or prisms, sinters 170°, becomes brown, m. about 217°; 5 g. shaken with 
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50 cc. MeOH satd. at 0° with NH* and allowed to stand overnight gives 2-2.2 g. of 
lyxuronamide osamine, O.CH(NH*).CH(OH).CH(OH).CHCONH 2 » 4-sided tables 

I 1 

from HjO-MeOH, quickly splits off NH» with hot mineral acids, reduces hot Fehling 
soln. strongly; hydrochloride, 6-sided tables or prisms, begins to turn brown 140 
decomps, about 158°; sulfate, elongated 6-sided leaves. Either the acetylated amide 
or the above osamine when treated with very dil. hot mineral acids gives a soln. which 
after removal of the inorg. acid contains dl-lyxuronic acid (B) in the form of its NH< 
salt. It has not been possible thus far to obtain either B or any of its salts in cryst form. 
It powerfully reduces hot Fehling soln. and NH 3 -AgN0 3 , is decompd. by alkalies, es- 
pecially on heating, with production of yellow and brown colors, also by coned, acids 
with formation of dark brown humin-like substances; its response to the usual color 
tests for glucuronic acid and similar substances is generally less characteristic, giving 
with orcinol-HCl only a dirty green-brown ; the behavior towards phloroglueinol is even 
less specific; in the Tollens' naphtlioresorcinol test extn. of the dirty gray or greenish 
ppt. with Et 2 0 gives only a reddish brown to wine-red Et 2 0 soln. which, however, has 
a strong violet-blue and the aq. layer a green fluorescence; if the B soln. is allowed to 
stand a short time with very dil. alkali the Et 2 0 layer then often shows as bright a red 
or blue-red color as in the case of glucuronic acid. The acctylamide or the osamine 
treated on the H 2 0 bath with 20-30 parts N HC1, whereby the NH 2 group is rapidly 
split off, then with NaOAc to tone down the acidity, next with 4 parts PhNHNH* in 
the same amt. of 50% AcOH and heated on the H 2 0 bath 30-45 min. gives 70-80% of 
phenylhydrazine lyxuronale phenylosazone (C), PhNHN:CHC(:NNHPh)CH(OH)CH- 
(0H)C02H.NH 2 NHPh, very light pure yellow mieroncedles from the soln. in 400 parts 
H 2 0 and 10 parts PhNHNH 2 treated with 10 parts of 50% AcOH, m. about 164° (foam- 
ing), colored red-brown by acids, brown by alkalies, converted even by AcOH in the 
cold into the free acid osazonc, microneedles with 2H 2 0 from 90% AcOH, m. about 
170° (decompu.). From 1 g. of the acetylamide hydrolyzed with N HC1, treated with 
NaOAc and shaken with 2 g. PhCH 2 NPhNH 2 is obtained 1.2 g. of benzylphenylhydrazine 
lyxuronale benzylphenylh ydrazone (D), mieroncedles from Et 2 0-petr. ether, containing 
IHjO more than ealed. but as this H 2 0 cannot be removed even in a high vacuum at 
36° it is uncertain whether it is H 2 0 of crystn. or of constitution; it m. 88-9°, is imme- 
diately decompd. by dil. mineral acids and alkalies. B is also obtained by warming 5 
g. A a short time with 100 cc. H 2 0 and 5 g. crystd. NaOAc, cooling, adding 4.5 g. Br 
and then, slowly and with const, stirring, in the course of a few min., KOH in small 
portions until the soln. is decolorized (12 cc. of about 30% KOH). The soln. obtained 
in this way from 2.5 g. A yielded 1.5 g. C or 2 g. D, while that from 5 g. A heated 0. 5 hr. 
with 5 g. p-BrC 6 H<NHNH 2 and 40 cc. of 50% AcOH gives a compound, CnHisOi^Bri.- 
2H 2 0, analogous to D, intensely yellow microprisms or flat needles, sinters 200 ° , decomps. 
204°. B. never succeeded in isolating d-lyxuronamide as the tetra-Ac deriv. but when 
5 g. of d - A is treated with HjOs as above and the resulting brown aq. soln. is shaken with 
2 g. PhCH 2 NPhNH 2 in 15 ec. Et 2 0, the hydrazone PhCH,NPhN : CH [CH(OH) JiCONHi, 
needles from AcOEt-petr. ether, begins to sep. after a time; heated 15 min. on the H*0 
bath with N HC1, shaken with Et z O to remove the suspended oil, neutralized with 
NaOAc, again extd. with Et 2 0 and treated hot with PhNHNHj and AcOH it gives, 
but in poor yield, an osasone (E), pure bright yellow crystals from aq. PhNHNHj-AcOH, 
a —0.30° in a 1-dcm. tube in aq. X^H^N. Oxidation of d - A with KOBr, on the other 

hand, yields an osazene with a —0-24°. K saccharate (10 g.) in 40 cc. N NaOH treated 
with 3 cc. Fe(OAc)* (1: 100), 0.2 g. FeSO* and 50 cc. com. 3% H 2 Oj, heated a few min. 
to 50° and treated with 15 g. PhNHNHj and 20 cc. of 50% AcOH at 90-100° gives 
5-6 g. of the active osazone salt CaH^OiNj, identical with E, long canary-yellow needles 
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from PhNHNHi-AcOH, decomps, about 164°. Saccharic monoamide (3.4 g. from 6 g. 
of the lactone in 60 cc. coned. NH«OH allowed to stand 1 hr. at 0°, coned, to a few cc. 
in vacuo, treated at 0° with HC1 in 60-70% ale., then with much ale. and allowed to 
stand 24 hrs.), needles, m. 135° (foaming), [a] 1 ® 22.5° (H 2 0). Since the amide of 
B is obtained in the degradation of A by Hj 0 2 , it must be the COjH, not the CONH 2 
end of the mol. of A which is oxidized away. But the same B is formed from A by the 
action of KOBr, a reaction in which, according to the observations of Weermann (C. 
A . 12, 1463), it is chiefly the CONHj group which is oxidized away. A having the struc- 
ture I, the product obtained with H 2 0 2 would have the structure II, that with KOBr 
the structure III. Starting with dl- A, each of the products II and III would be a 
mixt. of the 2 antipodes, but starting with an active form of A, the product obtained 
with H 2 Oj should be the antipode of that formed with KOBr and, as shown above, such 
is the case; the fact that the rotation of the product obtained by the KOBr method is 
numerically smaller (0.24°) than that of the H 2 0 2 product E (—0.30°) shows that the 
KOBr does not act exclusively on the CONH 2 but also attacks the C0 2 H end to some 
extent and thus yields a product containing some of the <f/-form. The fact that the 
degradation of saccharic acid with H 2 0 2 gives an acid whose osazone salt is identical 
with that (E) obtained from A shows that, in part at least, it is that end of the saccharic 
acid mol. which in glucose carries the primary ale. group which is attacked in the de- 
gradation. 
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Chas. A. RouiiXER 

Unsaturated reduction products of the sugars and their transformation products. 
II. New anhydrosugars. Synthesis of a glucosidomannose. Structure of cellobiose. 
Max Bergmann and Herbert SchottE. Kaiser-Wilhelm-Inst. f. Faserstoff-Chem., 
Berlin-Dahlem. Ber. 54B, 1564-78(1921); cf. C. A. 15, 2520. — In the earlier paper, 
in which the stmeture of glucal (A) was established by its conversion by means of ben- 
zoic peracid (B) into mannose, it was suggested that the intermediate product was 
anhydromannose (I). The isolation of this product is difficult on account of its great 
sensitiveness to H s O and solvents containing HO groups. If, however, 5 g. triacetyl- 
glucal is converted with NH S in MeOH into the free A and treated in ice with an AcOEt 
soln. of somewhat more than 1 mol. B in small portions it changes into a viscous mass 
(I) which with H 2 0 gives mannose, whereas if the I is treated in the cold with 25 cc. dry 
MeOH, evapd. after a time and taken up in Et 2 0 and H 2 0 and the H 2 0 layer is again 
evapd. and treated with dbs. ale. it gives almost 60% (based on the amt. of triacetyl- 
glucal used) of a-Me rhamnoside, m. 191-2°, [o:]d 79°. Similarly the product ob- 
tained from rhamnal and B in AcOEt gives with H 2 0 rhamnose and with MeOH 50% 
(based or the diacetylrhamnal used) of a-Me rhamnoside, isolated as the triacetate, 
m. 87 , [u]d —53.5°. Again, from hexaacetylcellobial (C) (obtained in 70% yield 
from 30 g. acetobromocellose, 500 cc. of 90% AcOH, 200 g. Zn dust and 2 drops of 0.5% 
PtCli), converted by NHj in MeOH into the free cellobial, treated in about 10 parts 
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HjO with somewhat more than 1 mol. B in AcOEt and shaken until the aq. layer no 
longer adds Br (2-3 hrs.), the H 2 0 soln. then being evapd. in vacuo to a thin sirup and 
treated with abs. ale. to incipient turbidity and then with Et 2 0, is obtained 90% of 
5-glucosidomannose (II) (in naming the disaceharides the sugar residue whose aldehyde 
group is involved in the saccharide formation is considered as a substituent of the second 
sugar), crystals with 1H 2 0, [a] 1 ,? 12.37° (H 2 0) 7 min. after soln., becoming const, 
at 9.72° in 2 hrs., m. (anhydrous) 17.5-6°, tastes very faintly sweet, reduces Fehling 
soln. and NH a -AgNOs, very slowly colors fuchsin-SOi a faint red, gives with PhNHNHj 
and AcOH at 100° cellobiosazone, m. 198°, in excellent yield, forms no difficultly sol. 
phenylhydrazone, yields after 2.5 hrs. hydrolysis with N HC1 at 100° 89% mannose 
(isolated as the phenylhydrazone, m. 197 -201°) and 67% glucose (as the osazone, m. 
213-5°), is slowly attacked by emulsin, gives quant, with Ac 2 0 and CiH(,N an octaacetate, 
long pointed needles from ale., m. 196-7°, [a] 33.16° in (CHCl^. The above process 

furnishes a new method of prepn. of glucosides which, although still subject to certain 
limitations in its applicability, has an advantage over the other methods in the mildness 
of the conditions under which it is carried out. In the cases thus far studied it has 
always yielded a-glucosides and perhaps it may be possible to make use of this fact 
in interpreting the spatial arrangement of the substituents on the glueoside-forming 
C atom, as apparently no inversion phenomena occur in the passage from the anhydro- 
sugar to the glucoside. From the structure of the trimethylglucose obtained from 
methylated cellulose, Haworth and Eeitch (C. A. 13, 2856) conclude that in cellobiose 
the second sugar residue is attached to C atom 5 but the assumption that the reducing 
grouping of cellobiose has a 1,4-0 bridge remains unproved. The correctness of their 
view, however, is confirmed by the following reasoning: In the transformation of cellu- 
biose into cellobial two HO groups of the disaccharide are replaced by a double bond; 
if this is catalytically hydrogenated and the product is decompd. with emulsin there is 
obtained the same hydroglucal as is formed by the direct reduction of A. The unsatd. 
complex of cellobial, therefore, has the same structure as A, i. c., in its formation it is the 
HO groups on C atoms 1 and 2 which are involved in the production of the double bond 
and the furoid O bridge connects the atoms 1 and 4, so that the HO group at 4 (and 
naturally also those at l and 2) is excluded as the intermediary in the disaccharide 
union. Moreover, C contains in the A part of the mol. a labile Ac group; if 1.1306 g. 
of it is boiled with 40 cc. H 2 0 most of it dissolves and after 20 min. it requires at 0° 
20.05 cc. of 0.1 N NaOH for neutralization to phenolphthalein (ealed. for 1 Ac, 20.18 cc.) 
and there seps. 84% of a compound CjjHjsOaAcs, felted needles, sinters about 120°, m. 
121-4°, [«] 2 d 2 44.43° in (CHC1 2 ) 2 , seps. from AcOEt, CHCl a , Me 2 CO or (CHC1 2 ) 2 on 
addition of petr. ether in long fine needles, from ale. in tangled threads, from C#H« in 
table-like prisms, powerfully reduces Fehling soln. and NH ? -AgN0 2 , turns brown in 
hot alkalies (all signs that the characteristic grouping of cellobial has been changed), 
is very rapidly decompd. by mineral acids, gives a weak pine splinter reaction, 
adds Br only slowly (78.80 and 92.22% of 1 equiv. after 0.5 and 1 hr., resp., in CHC1»), 
has a nauseating bitter taste, reddens 5% fuchsin-S0 2 intensely in a short time; 1 g. 
allowed to stand 15 Ins. with 2 cc. Ac 2 0 and 2 g. C k H B N and poured into 20 cc. ice HjO 
gives quant, a hexaacetate, long pointed needles from Et 2 G, Me*CO, AeOEt, CHC1« 
and ale., sinters 118°, m. 121-3°, greatly depresses the m. p. of C, reduces Fehling soln. 
and adds Br in CHC1 } even more slowly than the pentaacetate (73 and 81% of 1 equiv. 
after 0.5 and 1 hr., resp.), is very sensitive towards dil. mineral acids and alkalies, melts 
in boiling H 2 0 and regenerates the pentaacetate, gives on hydrolysis with Ba(OH)i a 
ciyst substance m. 175-6°, entirely different from cellobial and II. The theoretical 
bearing of these facts will be discussed shortly in connection with analogous expts. 
with A, the triacetate of which yields a strongly reducing compound m. 49 - 50 *. 
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ChAS. A. RoUIUvBR 

Acetolysis of polysaccharides. Max Bergmann and Franz Beck. Kaiser - 
Wilhelm-Inst. f. Faserstoff-Chem., Berlin-Dahlem. Ber. 54B, 1574-8(1921). — It 
seemed desirable to find, for the study of the polysaccharides, a hydrolyzing agent of 
such a nature that in the cleavage products the original point of union would be definitely 
fixed by the introduction of a characteristic substituent. In their first expts., which 
are still incomplete but are published in their present form because other investigators 
are working in the same field, B. and B. took up acetolysis with AcBr in the presence of 
much free HBr (and sometimes also of AcOH). Such a reagent can work in several 
ways which may change in different cases and may be systematically varied. It is in 
the first place, like pure AcBr, an acetylating but at the same time also a strong hydrolyz- 
ing agent and the cleavage products may furthermore be brominated. Depending on 
the nature of the original saccharide the entrance of the halogen may be limited to the 
aldehyde group involved in the glucoside formation, with the production of substances 
of the type of acetobromoglucose, or the ale. HO group taking part in the saccharide 
formation may also be simultaneously replaced by Br, the nature of the resulting brom- 
inated sugar permitting of drawing a direct conclusion as to the structure of the original 
glucoside. Thus, when 10 g. air-dried rice starch is covered with the mixt. obtained 
by satg. Ac 2 0 at 0° with HBr gas and shaken frequently, most of the starch dissolves 
in the first hr.; after 1-2 days the clear soln. is poured into ice HjO, extd. with CHClg, 
washed with H 2 0, dried with CaCl- and evapd. in vacuo, giving 18.3 g. acetobromo- 
glucose (A). Maltose (2 g.) with 34 ce. of the AcBr-AcOH-HBr mixt. dissolves com- 
pletely in 1.5 hrs. and likewise yields more than 85% A. On the other hand 10 g. air- 
dried cellulose treated with 60 cc. of the reagent absorbs the latter completely; after 
a few hrs. a considerable part of the mixt. has liquefied and in 16 hrs. it has changed 
completely into a violet-brown soln. When this is poured after 2 days into ice HjO 
and the pptd. flocks are extd. with CHCU and the ext. is filtered and evapd. in vacuo 
there is obtained a light yellow sirup containing much A, which, however, cannot readily 
be made to cryst., but by treatment with AgOAc with moderate heating in AcOH there 
can be obtained 4.5 g. pentaacetylglucose and the filtrate from this on treatment with 
AC2O4 and C5H5N in the cold yields another 2.5 g. of pentaacetylglucose (total, 40%) ; 
the mother liquors contain large amts, of brominated sugars; cellobiose and milk sugar 
behave exactly like cellulose. In order to test the behavior of the reagent towards non- 
furoid glucoside unions, 3 g. triacetyl- y-methylrhamnoside (C. A. 15, 1521) was treated 
with 15 parts of the reagent; it at once formed a clear soln. and after 24 hrs. yielded 
2.5 g. acetobromorhamnose, m. 71-2°, la] 2 * — 168.6° in (CHCli)*, which has the furoid 
structure (C. A. 15, 2420), so that the process is exactly the reverse of the formation 
of the triacetyl-y-methylrhamnoside from acetobromorhamnose. C. A. R. 

Poljmerization of the glucosans. Am£ Pictet and Jacques Pictet. Compt. 
rend. 173, 158-60(1921); cf. C. A. 13, 313. — Glucosan heated with a little ZnCl* at 
135° under 15 mm. pressure yielded diglucosan and at atm. pressure a tetraglucosan. 
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Diglucosan as formed is a white, amorphous, sweet, non-hygroscopic powder. Crystd. 
from glacial AcOH it yields mierocrystals, m. 150® decompn. It is very sol. in water, 
slightly in MeOH, AcOH and pyridine and insol. in other org. solvents, [a] 54.8° (4.6% 
soin.), mol. wt. by cryoscopic method 310-355 (calcd. 324). Tetraglucos an is amorphous, 
non-sweet and rather hygroscopic, mol. wt. 630-45 (calcd. for (C 6 H l0 O 6 ) 4 648). An 
analysis showed 2 mols. of combined water. Its other properties resemble those of the 
dextrins. It is not colored by Ij nor pptd. from, its aq. soln. by NasSO*, (AcO)jPb, 
gallic acid or Br water, [a] 80.81° (2.97% aq. soln.) and 82.76° (4.35% soln.) Neither 
polymer reacts with PhNHNHj or reddens fuchsin-SOj. They reduce slowly and but 
slightly cupro-potassic liquor and are not changed by boiling water. The absence of 
aldehyde properties of glucose and of the ethylene oxide group of glucosan is concluded. 
The authors suggest that the bonds between the CrHioOr groups are through the 1- and 
2-C atoms of the glucose chain and unlike the polyamyloses from which they differ and 
which are bound through the 1- and either the 3-, 5- or the 6-C atom. The polymers 
hydrolyzed with boiling dil. (C0 2 H)* yielded products which treated with PhNHNHj 
formed much phenylglucosazone and a little osazone decompd. during the cooling of 
the soln. which is a property characteristic of osazoncs of disaccharides. Also in Hclv. 
Chim. Acta 4, 788-95(1921) R. L. B. 

The fundamental organic substance of amylopectin. M. Samec and Anka Mayer. 
Compt. rend. 172, 1079-82(1921). — The classification suggested for the products of 
hydrolysis of starch is: amyloses (without reducing power), dextrins (with reducing 
power), dextrinic acids (with acid action), prefixing these names by amylo-, erythro-, 
or achroo-, according as they give blue, red, or no color with I. In this manner the 
carbohydrate derived from amylopectin will be classed as an crythroamylose. J. C. S. 

Lignin from rye straw. Ernst Beckmann, Otto Liesche and Fritz Lehmann. 
Z. angew. Chem. 34, Aufsatzteil, 285-8(1921). — The most suitable method for extg. 
lignin consists in digesting straw with a mixt. of 96% ale. and 2% NaOH, after which 
the soln. is neutralized with HC1, the ale. distd. off, and the product freed from hexosan 
and pentosan by treatment -with HC1. Divergences in regard to the formula for lignin 
may be due to the various methods applied for its extn., as well as to secondary changes 
in the product. B., L. and L. consider that its compn. is most nearly represented 
by the formula C 4 oH«Oi 6 . The ratio of MeO :Cin the product is about 1:10. The 
mol. wt., in boiling AcOH and C*H*N, and in freezing PhOH, gave values around 800. 
The HO groups were detd. by prepg. aryl derivs. Benzoyllignin, C 3 8 H 2 8 Oiia(OMe)i- 
Bz*, was prepd. by shaking 1 g. lignin in 20 cc. C 6 H 6 N with 4 cc. BzCl, and was purified 
by pouring into 200 cc. 25% H 2 S0 4 and pptg. from C 5 H 6 N with EtjO, brown powder. 
p-Bromobenzoyllignin, from 2 g. lignin, and 5.7 g. p-BrC*H 4 COCl in 30 cc. Et 2 0, light 
brown amorphous product. p-Nitrobenzoyllignin, by treating 3.9 g. lignin in 80 cc. 
C&HfiN with 18.4 g. £-NOjC«H 4 COC1 in 120 cc. EtjO, amorphous, light brown powder. 
In these compds. the ratio C : OMe is 18 : 1. Sodium ligrtale, by evapg. the soln. to dry- 
ness, appears to contain 2 Na. All proposed formulas for lignin are listed with references. 

C. J. West 

The distinction and the separation of cis and trans cyclic 1,2-diols by means of 
acetone. Preliminary paper. J. Boeseken and H. G. Derx. Univ. Technique, 
Delft. Rec. trav. chim. 40, 519-24(1921); cf. C. A. 15, 237. — In a study of the config- 
uration of cyclopentanediols (A) and hydrindenediols (B) v. Loon (Diss., Delft 1919) 
prepd. cyclic compds. from poly-HO compds. and Me a CO and aldehydes (Fischer, Ber. 
28, 1146, 2496(1895)), in order to confirm the position of the OH groups. It was ex- 
pected and found that the cw-diols form a dioxymethylene ring more easily that the 
irans-diols. This method applied to the cyclohexanediols (C. A . 14, 2472) showed that 
in this as well as with A and B the diol with the low m. p. is the cis- and the other the 
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Irons- form. Moreover, these Me 2 CO derivs. give their constituents easily on boiling 
with dil. acids so that their formation or non-formation is a convenient way of identify- 
ing and sepg. cis and Irans cyclic diols. This method was used to det. the configuration 
of the diols that may be obtained from 1,2- and 2,3-dihydronaphthalenes in order to 
compare the result obtained with that obtained with HjBOs, which failed to show in- 
creased cond. of HjBOj with cis-cyclohexanediol while m-cyclopentanediols and cis- 
hydrindenediols gave such an increase. A paper by Straus and Rohrbacher (C. A. 
15, .1896), on the prepn. of tetrahydronaphthalenediols after this work was under way, 
gave rise to this preliminary report. The 4 tetrahydronaphthalene-a-glycols are known : 
A is derived from A 2 -dihydronaphthalene through the di-Br deriv., which withK 2 C0 3 
gives the eompd., m. 135°; B, m. 120°, when the above di-Br deriv. is converted into 
the diacetate with AgOAc in AcOH and sapond. with KOH-EtOH. a mixt. of A and 
B in equimol. amts. m. 140°. Lcroux (C. A. 5, 681) considered A and B to be isomers 
of which A is the «5-form because he had obtained it by hydration of the oxide, but the 
results of v. Loon (/. c.) show the argument to be valueless and the reverse to be prob- 
ably true. C and D were obtained by oxidizing A'-dihydronaphthalene with Hg(OAc )2 
and m. 112-3° and 102°, resp. S. and R. (/. c.) obtained both of these glycols by other 
methods but B. and D. consider their arguments for regarding the isomer that m. 102° 
as the cw-form as of little value. 13 g. of a mixt. of A and B (prepd. according to L.) 
in 650 cc. Me 2 CO containing 1% dry HC1 was neutralized with NH 3 after 24 hrs. After 
filtering off NH<C1 the Me 2 CO was distd. off and the neutral residue distd. with steam. 
7.55 g. of the acetone deriv. of the m-glycol passed over. This was sapond. with HC1 
and gave B, m. 120°. The frans-isomer, m. 135°, remained in the distg. flask. The 
mixt. obtained by L. is accordingly a mixt. of equal amts, of A and B. 20 g. A'-dihydro- 
naphthalcnc were agitated 24 hrs. with 105 g Hg(OAc)i in 500 g. H 2 0. The HgOAc 
was sepd. by filtration. The soln. was freed from Hg with K,C0 3 and the filtrate evapd. 
somewhat. The soln. was extd. with CHClj and the. ext. crystd. from PhMe. The 
12 g. of mixed glycols obtained treated in Me_CO (1% HC1) as above gave the acetone 
deriv. of the oVforin, b 2 105°, n 13 ,i 5 1.52013, d 13 ' 5 1.0812, which when boiled with HC1 
gave D, m. 102°. C was recovered unchanged from the distg. flask, m. 112-3°. The 
amts, of C and D are nearly equal. B. and D. have also undertaken to study the passage 
of some oxides of unsatd. cyclic hydrocarbons into the corresponding diols. E. J. W. 

A new method for the determination of the relative position of hydroxyl groups 
in saturated glycols. Preliminary paper. J. Boeseken and P. H. Hermans. Univ. 
Technique, Delft. Rec. trav. chim. 40, 525 -28(1921). — On the basis of the successful 
application of v. Loon’s method to the detn. of the configuration of certain diols (cf. 
preceding abstr.) the method was applied to satd. noncyclic glycols. For these the 
number of mols. of glycol that combine with Me 2 CO in a given time ought to be depend- 
ent upon the advantageous positions of these groups with respect to each other. If 
the OH groups are situated in the same plane and on the same side of the C atoms the 
number ought to be larger than in compds. with more unfavorable configurations and 
when they are directed 180° apart this number should reach a minimum. This method 
rests on the same principle as the H 3 BO .3 method, and is an important complement to 
this method in cases in which the glycol is insol. in H 2 0. For the 1st detns. monochloro- 
hydrin (A), ethylene glycol (B) and glycerol (C) were used. The H3BO3 method had 
shown that of these only glycerol increases the cond. of H 3 BO 3 . Detns. of equil consts. 
f or the reaction: glycol -facetone'^Ili.dioxomethylenic deriv. +H 2 0, gave 0.14 for B, 
0.28 for A and 0.77 for C, at 18°, when no solvent was used. The results show that the 
OH groups in C are closest together, which confirms the previous results with HjBOj. 
The results show that the OH groups in A are a little more favorably situated than in 
B. A disadvantage of this method is that it is not applicable to derivs. of CjH*. The 
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CH 2 .0. 

Me 2 CO deriv.of B, l,3-dioxydimethylmethylene-2-cthane, | yCMe 2 (cf. Fischer 

ch 2 o x 

and Pf abler, C. A. 15, 686), was obtained from Me 2 CO (1% HjSO^ + B as a liquid, 
d 1 / 0.947, bjs 92.5°, 1.40024. The analogous compds. of A and C were also obtained 

(cf. also F. and P., 1. c.). The various mixts. were placed in small flasks and after the 
addition of a drop of coned. H 2 S0 4 were placed for 12 hrs. in a thermostat. A portion 
was then transferred into dil. KOH, in which the complex is quite stable, and the Me 2 CO 
detd. by I 2 titration. As a check another portion was acidified to decomp, the complex 
and the entire amt. of Mc 2 CO present detd. K. J. Witzkmann 

1,2-Cycloheptanediols and the flexibility of saturated rings. J. Boeseken and 
H. G. Dkrx. Delft. Rec. Irav. clnm. 40, 520-32(1921). -The negative influence 
exercized by the 2 cyclohexanic diols upon the cond. of H3BO3 was attributed by B. 
and Van Giffen, (C. A. 14, 2472) to a certain flexibility of the cyclohexane ring. This 
flexibility ought to be greater in the cycloheptane ring and B. and D. have prepd. the 
unknown 1,2-cycloheptanediols in order to det. this. Their prepn. is described here. 
Seven steps are required in their prepn. (1) 55-60% yields of suberone (A) were ob- 
tained by distg. Zn suberate in vacuo at about 400°. (2) A was reduced to suberol 

(B) with Na + abs. EtOH, giving an 87% yield (Willstatter, Ann. 317, 218(1901)). 

(3) B was dehydrated by allowing it to fall drop by diop into boiling CfiH.t(CO) 2 0; the 
ealed. yield of suberene (C), rn. 46°, was obtained. (4) C was oxidized to give cyclo- 
heptanediol (D), m. 46°, with K.Mn0 4 in the presence of MgS0 4 (Straus and Rohrbacher, 
C. A. 15, 1896); yield 25%. (5) C oxidized with peroxybcnzoic acid in CHC1 3 soln. 
(Prilezhaev, C. A. 4, 916) gave an internal oxide (E) of cycloheptane in the ealed. amt., 
oil, b. 161°, d 18 .' 6 0.9705, n 1 „ 6 1 .46499. (6) E boiled with excessO.l WHC1 slowly dis- 
appeared. The diol sepd. from the CHCb ext., b. 249°, and crysts. as hexagonal plates 
from PhMe, m. 63°. Of these D in accordance with previous experience is the a'j-diol 
and F is the frans-isomer. Both D and F form Me 2 CO complexes (cf . 2 preceding abstrs.) 
which were isolated in the usual way: that of D b. 199° and that of F b. 197°. The 
formation of Me 2 CO complexes by both cis - and (rans-forms is remarkable and will be 
discussed in a later paper. H. J. Witzemann 

The product of nitration of ^-dichlorobenzene. A. F. Houseman, A. J den 
Hollander and F. E. van Haeften. Univ. Amsterdam. Rec. Irav. chim. 40, 323-fi 
(1921). — Jungfkisch in 1868 nitrated />-Cl 2 CeH 4 by boiling it with HNO3 -f- II 2 S0 4 and 
obtained a mixt. of di-N0 2 derivs., the compn. of which is not yet known. All 3 possible 
isomers are known to be present but opinion varies as to which is the principal product. 
Recently Nason (C. A. 12, 2551) has said that l,4,2 > 5-C 6 H 2 Cl2(N02)i (A) is the main 
product. This seemed improbable to H. et al. and they again examd. this nitration 
product, which was prepd. according to the directions of d. Hollander (C. A. 15, 65). 
The product on crystn. from boiling EtOH seps. ],4,3,5 -C b H 2 C1 2 (N0 2 ) 2 (B) at about 35°. 
The soln. is filtered at this temp, and on concg. and cooling seps. l,4,5,0-C 6 H 2 Cl 2 (NO 2 ), 

(C) . The residue from B and C is obtained as a catJiflowcr-like mass with a variable 
m. p.; it resists fractional crystn. Further sepn. was obtained thus: 50 g. of the 
mass dissolved in 1 1. 4 N NH 4 OH-KtOII for 24 hrs. at room temp. sepd. 20 g. 4,2,6- 
C1 2 (02N)C#H 2 NH 2 (D), \yhich was easily converted into B by diazotization. NH 4 OH 
and EtOH were distd. out of the filtrate and the residue washed with H 2 0 to remove 
NH4CI, leaving 17 g. of a yellow mass of impure A. After washing in C 6 H e with 
H 2 S0 4 the cryst. residue was heated under a condenser for 24 hrs. in NH 4 OHEtOH, 
which gave the corresponding S.e^-CMOoNJCeH-jNHj, m. 119°. Sometimes A is 
obtained only with great difficulty but H. et al. could not learn why. 100 g. of such 
a troublesome residue in 1 1. NH 4 OH-EtOH at room temp. 24 hrs. gave D and on working 
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up the filtrate as above gave 34 g. 2,5-Cl2C*H 3 N0i (E), m. 56°, and hardly any A, showing 
that nitration of the di-NOa stage was incomplete. It seemed likely that A is formed 
in large quantities only by very energetic nitration. 34 g. E-f 102 g. HNO s (d. 1.62)+ 
255 g. coned. H 2 S0 4 were boiled under a condenser for 2 hrs. and after pouring out on 
ice etc., as above, sepd. C. By treating the residue from the filtrate with NH 4 OH- 
EtOH at room temp. D was obtained. The residue from this treated as above sepd. 
considerable amts, of A. H. el al. are inclined to think that the yield of this compd. 
increases with the intensity of the nitration. E. J. Witzemann 

Supplement to the paper on the three tetrachlorobenzenes. A. P. HoeeEman. 
Univ. Amsterdam. Rec. trav. chim. 40, 318-9(1921); cf. C. A. 15, 1705. — On page 748 
in the paper referred to H. showed that NaOMe acting on C&HC1& give 2,3,5,6'CUCeH- 
OH (A) mainly and some 2,3,4,5-Cl 4 C«HOH (B). B was present in a liquid with A. 
By benzoylation a benzoate (C) m. 110° was obtained. In order to show that this is 
not derived from A the benzoate of A was prepd. and m. 136°. Biltz reported the 
m. p. of the benzoate of 2,3,4 J 6-Cl 4 C 6 HOH as 115° but H. has repeated its prepn. and 
obtained the m. p. 108°, but it shows a sharp lowering in the m. p. when mixed with C. 
This confirms the formula B for the benzoate C. E- J. Witzemann 

Action of the Grignard reagent on certain tervalent organo-iodo-compounds. 
Harry Hepworth. Research Tab., Stevenstou, N. B. J. Chem. Soc. 119, 1244-9 
(1921). — 5.5 g. PhlCl 2 , treated with 1.3 g. Mg in Et 2 0 with I as a catalyzer, gave 1.2 
g. MgCli, 1.1 g. Phi and traces of C«H e and Ph 2 . Similarly, 5 g. p-MeC 6 H 4 lC! 2 and 

l. 25 g. Mg gave 1.3 g. MgCl !( 1.1 g. PhMe, 1.2 g. p- MeC 6 H 4 I and traces of (MeC^fEV 
The action of 2.5 mols. of EtMgBr upon PhICl 2 gave PhEt and Phi, while with 3.5 
mols. EtMgBrPhEt was almost the sole reaction product. The gas given off in 
the reaction is C 2 H*, while with £-MeC 6 H 4 ICl 2 and EtMgBr, C*Hio is evolved and p- 
MeCeH 4 Et and ^-MeCsHJ are formed. PhMgBr and PhICh gave Ph 2 and Phi, and 
MeCeHJCb behaved in the same way. A small amt. of Ph 2 ICl and £-MeC6H 4 (Ph)lCl 
was formed in these expts. The reaction with PhIO in suspension in Et 2 0 and CtH 8 is 
very slow. EtMgBr gave Phi only, while PhMgBr gave Phi and a little Ph 2 IOH, 
isolated as the iodide. Similar results were obtained with p- McC 6 HJO. PhI0 2 reacts 
readily with RMgX, but the latte- act as reducing agents and the original I compd. is 
regenerated. Thus p-MeCeHJCh and EtMgBr give />-MeC 6 H 4 I. PhMgBr and PhI0 2 
gave Ph 2 and Phi. In view of the fact that the Cl atoms in the iododichlorides are 

ionizable and readily removed, it is suggested that the formula (RI) Cl 2 represents 

their behavior better than the older formula. C. J. West 

An attempt at nitration of methylenedi-^-phenetidine. Frederic Re verdin. 
Univ. Geneva. Helvetica Chim. Acta 4, 580-8(1921). — An application of work on the 
nitration of p-phenetidine (A) derivs. (Reverdin and Furstenberg, C. A. 7, 3314) to 
methylenedi-p-phenetidiue (B), prepd. by Bischoff’s method {Ber. 31, 3245 (1898)). 
B added slowly to HNOa (d. 1.52) at —10° causes a violent reaction, formation of a 
reddish brown soln. and decompn. of B. 60%, 45% and 35% HNO s was tried, the best 
results being obtained with 45%. 5 g. of B added to 15 cc. of 45% HNOs, let stand 
24 hrs., decanted, dild., let stand 1-2 days until white, washed, air-dried and crystd. 
from EtOH, did not yield a nitrate of B, but the nitrate of a new base (C) not yet iden- 
tified (analysis 60.80, 61.02% C; 6.71, 6.49% H; 11.18, 1P45% N), white prismatic 
needles, m. 159°, sol. in hot H 2 0, HOAc and EtOH, insol. in C*H 6 and MesCO. Dis- 
solved in EtOH, made alk. with Na 2 COj, dild. to twice its vol., heated and cooled, it 
yields an unidentified free base (D), white prisms, m. 132°, sol. in dil. mineral adds, 
HOAc, Et 2 0, EtOH, in sol. in H 2 0, and not diazotizable; nitroso derivative, from C in 
HOAc and NaN0 2 at room temp., crystd. from EtOH or HOAc, light yellow crystals, 

m. 217®, sparingly sol. in EtOH, sol. in HOAc with the reactions of nitrosoamines. The 
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analysis shows 2 NO groups; acetyl derivative, from D and Ae 2 0 and a little coned. H 2 SO<, 
boiled 1 min., kept 1 hr. at 100° and erystd. from EtOH, white prismatic needles, m. 
237°, sol. in EtOH, C«Hb, HOAc, sparingly sol. in Et 2 0, insol. in petr. ether. Analysis 
shows 2 Ac groups. The reaction of CH 2 O and A has been in dispute ( Chem . Ztg. 22, 
395(1897); 24, 97(1900); 25, 178(1901); Ber. 27, 2411(1894); C. A. 12, 366, 367, 
558. It is shown that several bases are formed besides those previously described 
( loc . cit.) which are yet to be identified. Following Goldschmidt’s procedure R. 
obtained a compd. from EtOH, m. 140° (G., 139°). The mother liquor washed with 
EtjO, erystd. from petr. ether, yields a base (E), white prisms, m. 107°, sol. in dil. EtOH, 
petr. ether, insol. in Et 2 0, and not diazotizable. Its hydrochloride, from H 2 0, white, 
closely packed needles. E in EtOH yields a small amt. of a base, small closely packed 
needles, m, 200°, sparingly sol. in EtOH. 10 cc. of 33% CH 2 O added to 5 g. of B in 
45 cc. of 45% HNO 3 , let stand 4 days, yields C and a new base, m. 132 °. Goldschmidt's 
base (Chem. Ztg. 24, 97(1900); 25, 178(1901)) could not be nitrated, and was insol. 
in 45% HNO 3 at room temp., and partially sol. at 50°. Pptn. of the sol. portion by 
Na 2 COs gave a non-cryst. resinous product. C. C. Davis 

Influence of substituents on reactions. VI. The nitration of substituted acetani- * 
lides. Hartwig Franzen and Erwin Engel. Tech. Hochschule. Karlsruhe. J. 
prakl. Chem . 102, 156-86(1921); cf. C. A. 13, 1308-10; 15, 836. — PhNHCOMe (A), 
o-MeCsHiNHAc (B), o-ClC 6 H 4 NHAc .(C), o-BrC 6 H<NHAc (D), o-EtC B H 4 NHAc (E) 
and m-ClC«H4NHAc (F) were nitrated by 2 methods to det. the influence of certain 
substituents. In method I the particular acetanilide was mixed with fuming HNO* 
and HOAc at 0°, let stand O.o-l.O day and poured into H 2 0. Method II was that of 
Witt and Utermann (Ber. 39, 3901(1906)). By method I the yields in % of 0 -, m-, 
and £-N0 2 derivs. were: from A, 0 30 > p 70; B, 0 60, p 40; C, 0 62, p 38; D, 0 52, p 48; 
E, m 31, p 40; F, 0 42, p 58. By addition of NH*N0 3 (G) divergent result%were ob- 
tained, i. e., with A the yield of 0 -NG 2 compd. is increased, whereas with B it is decreased. 
No explanation of this is offered. By method II the yields were: from A, 0 62, p 38; 
B, 0 65, p 35; E, m 31, p 69. It was found in general that (1) by the introduction of 
Me, Cl or Br in the 2-position and of Cl in the 3-position of A, the activity of the 6-H 
atom with HNO 3 is increased and that of the 4-H atom reduced (the influence of Br is 
less than that of Me or Cl, which have approx, the same influence) ; (2) by introduction 
of— OEt in the 2-position the activity of the 6-H atom is so far reduced that no 0 -NO 2 
compd. is formed, and the activity of the 4-H atom is lessened, but that of the 3-H 
atom considerably increased; (3) by addition of G to the nitration mixt. the relative 
yields of isomers are changed, and (4) the yields of isomers show that the— NHAc group 
has greater directing influence in substitutions in the Witt-Utermann nitration than in 
nitration by method I. C. C. Davis 

The Witt-Utennann method for the separation of 0 - and p-nitroacetanilide. Hart- 
wig Franzen and Fritz Hblwert. Tech. Hochschule. Karlsruhe. J. prakt. Chem. 
102, 187-93(1921). — The sepn. of 0 - and £-0 2 NCbH«NHAc (A and B) by the method 
of Witt and Utermann (Ber. 39, 3903(1906)) was applied to the sepn. of derivs. of A 
and nitroacetonaphthalides. It was found that m-ChNCflH^NHAc (C) could be sepd. 
from A and that in general the B deriv. could be sepd. from the A deriv. unless the A 
deriv. were halogenated. 1,2- and 1,4 -Ck>H«(NHAc)N 0 2 could not be sepd., but 1,2- 
CioH 6 (N02)NHAc could be sepd. from the other 2-acetylaminonitronaphthalenes. 
KOH could be replaced by NaOH without modifying the results, but not by NH 4 OH. 
The soly. of numerous compds. in the Witt-Utermann reagent was detd. at 0°. The 
data show the no. of cc. for 1 g.: A 20; B 333; C 667; 3,2-Me(AcNH)C«HjNC)5 (D) 
40; 4,3-isomer 500; 5,4-isomer 533; 5,2-isomer 83; 6,3-isomer 1660; 3,2-Cl(AcNH)C«- 
H 3 N0 2 6; 3,2-Br(AcNH)C 6 H 3 N0 2 8; 1,2-C 10 H 6 (NOj)NHAc (E) 52; 1,2-CioH 8 (NHAc)- 
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NO2 150; l,4-CioH a (NHAc)N02 312. Replacing KOH by NaOH the soly. of A was 
20; D 80. Replacing KOH by NH4OH, A was insol., E 60.6. C. C. Davis 

Aromatic diarsonic acids and their reduction, products. I. Hans Lieb. Univ. 
Graz. Ber. 54B, 1511-9(1921).— Atoxyl (10 g.) in 400 cc. H*0 and 26.1 cc. 5 JV H*SO« 
at 8° is diazotized with 2.2 g. NaN0 2 , cooled to 0°, treated with 15.7 cc. 5 N NaOH, 
then, with vigorous stirring, with 17 cc. of Na 3 AsO* soln. (198 g. As 2 O s in 800 cc. 5 N 
NaOH made up to 1000 cc.) previously treated with 1.5 cc. of 5 N H 2 SO< (cf. Schmidt, 
C. A. 15, 504); the soln., which is just still faintly alk., suddenly evolves N violently 
and after standing some time at room temp, is heated to 50-60 °, cooled, distinctly acid- 
ified with HC1, filtered from the ppt. (which has not yet been investigated), evapd., 
extd. several times with boiling ale. and coned. ; the p-pkenylenediarsonic acid (A) soon 
begins to cryst. and seps. from H2O in needle-like leaflets (yield, 1.5 g. from 5 g. atoxyl) ; 
trisodium salt, needles with 14 H 2 0 from a faintly alk. soda soln. of the acid with an 
excess of ale. On the other hand, when 3 g. W-H2NC6H4ASO3H2 in 150 cc. H2O and 
8.9 cc. 5 N H2SO4 at 6° is diazotized with 1.2 g. NaNOj, cooled to 3°, treated with only 
2.4 cc. 5 N NaOH so that the soln. is still distinctly acid, and quickly treated at 0° 
• with 8.5 cc. NaaAsOj (containing 0.6 cc. 5 N H2SO4), the evolution of gas is only very 
faint but increases on slowly heating to room temp. ; the soln. is finally heated to 40-50°, 
allowed to stand a long time, acidified with HC1, filtered, boiled with charcoal and coned, 
to 1 /3 its vol.; on standing there seps. azobenzenc-m.m' -diarsonic acid, long dark orange- 
yellow needles, evolves gas slightly at 240°, darkens on higher heating, purified through 
the tri- (or telra) sodium salt, orange-yellow needles with 11 H2O. If, however, 5 g. of 
the m-HtNCcHiAsOiHi in 15 cc. 5 N H 2 S0 4 and 250 cc. H 2 0 is diazotized at 7-8° with 
2 g. NaNCh, cooled to 3°, neutralized with 15 cc. 5 N NaOH, cooled to 0° and treated 
with 14 cc. of NasAsOj, there is at once a vigorous evolution of N and on treating the 
product as described for A, m-phcnylencdiar sonic acid (B) is obtained in leaflets from 
H 2 0, deflagrates on heating; trisodium salt, needles with 10 H s O. For the reduction, 
0.3 g. of the diarsonic acid in H 2 0 containing a few drops of soda and 0.6-0. 7 g. H 3 P0 3 
in a hard-glass tube is heated 2-3 hrs. (at 210-20° in the case of A, 235° in that of B) 
and the amorphous product is washed with much H 2 0, best in the centrifuge, then with 
ale., spread ou clay, dried in vacuo over H2SO4, and again treated with dil. HC1, NaOH 
and H 2 0. The products are yellow amorphous powders, decomp, at high temps, with- 
out melting, are insol. in the usual org. solvents, oxidized back to the diarsonic acids 
by hot dil. or cold coned. HN0 3 and by H 2 0 2 . Whether they are the monomeric p- and 

As: As 

m-phenylenediarsines, C 6 H<. As: As, or the corresponding dimers, C 6 H4<^ 

u 1 ^As: As 

could not be detd., as no mol. wt. detns. could be made on account of their insoly. 

Chas. A. Rouiller 

Sulfonation of toluene w*th chlorosulfonic acid. Leonard Harding. Univ. 
Cambridge. J. Chem. Soc. 119, 1261-6(1921). — This study was made to obtain further 
information on the mechanism of the reaction and details as to the max. yield of the 
o-isomer. The compn. was detd. by reference to the m. p. curve (C. A. 13, 1279). The 
action of CISOjH upon C?H 8 at low temps. ( — 35 to —40°) gave a very small yield of 
a mixt. contg. 53-8% p-isomer. If the mixt. is made at —40° and then allowed to 
warm to 5-10°, the yield is increased, while the % of P-isomer is about 52. As the 
temp, rises, the % of ^-isomer increases (—15°, 57.5; 5-10°, 73; 20-25°, 76.5; 35-40°, 
86; 75-80°, 94.5). When these facts are considered in connection with the further fact 
that with 1 mol. C1S0 3 H the main product is the acid, but with an excess CISO3H the 
main product is the chloride, it appears that the reaction takes place in 2 steps, and that 
it is essential in obtaining good yields of chloride to allow the mixt. to stand a sufficient 


>C 6 H 4 , 
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length of time to complete the 2nd reaction. This is important since incomplete in- 
vestigations show that the acids are not proportionately converted into the acid chlorides 
in dil. solns. of CISOjH, but that the predominating acid is more quickly transformed. 
Any local excess of CjH« should be avoided if the n-isomer is required in max. yield. 
This is met by spraying the C7II* into the acid. There is an early limit to the effect of 
temp, on the yield of o-isomcr, as seen in the fact that the yield is lower at —40° than 
at 5-10°. C. J. West 

Thermal decomposition of phecoxides. Franz Fischer and Udo Khrhardt- 
Ges. Abhandl. Kenntnis. Kohle 4, 237-62(1919). — K and Na phenoxides behave ex' 
ccptionally in that when dry they give only gaseous products, H, and a little CH<; they 
decomp, at 450-500®. PhONa, when heated in a current of COo, gives H and CO as 
well as liquid products. Decotnpn. in a stream of CO gives CH«, small quantities of 
phenol, and CcH®. Fusion of NaOPh with HCOaNa at red heat gives a red liquid dis- 
tillate as well as CeH*. Fusion of NaOPh with NaOH and C gives only traces of phenol. 
Lithium pkenoxide dccomps. 450°, giving liquid products as well as IT, CIE, CO, and 
CO2. Normal calcium phenoxide gives principally phenol. Basic calcium pkenoxide, 
HO.Ca.OPh, decomps. 450 c , giving liquid products as well as H, Oh, and CO. Decompn. 
in a stream of C0 3 gives complete decompn. into CaC0 3 and phenol. Barium 
phenoxide decomps. 000°. giving a small amt. of liquid products with H, CIT, and CO. 
Aluminium phenoxide decomps, below a red heat, giving liquid products (C r ,I Ir, phenol, 
PhjO, methyl diphenylene oxide, and pyrocreso!) as well as H and CH4- Phenoxides 
of Mg, Zn, and Fe could not be prepd. Basic copper phenoxide, IIO.C11.OPh, prepd. 
from CuSO-j and KOPh, gave no noteworthy decompn. products. It was shown 
that phenol with coned. NH 3 in the presence of Cu is oxidized by air, giving a deep 
black soln. which becomes viscous on evapn., solidifying to a varnish-like product. 
Basic nickel phenoxide, HO.Ni.OPh, dccomps. below a red heat, giving a small quantity 
of liquid product as well as CO?, CO, H, and CH4. Basic lead phenoxide, HO.Pb.OPh, 
decomps, below a red heat giving liquid products (phenol, diphenylene oxide, and a 
reddish brown oil) and CO* Heated somewhat above 100°, it fuses and solidifies to 
a glassy substance on cooling. Sodium p-tolyl oxide, prepd. by the action of Na or 
NaOH on ^-cresol, decomps, between 450° and 600°. More CH4 is formed than in 
the case of the phenoxide, and large quantities of liquid products are obtained, consisting 
chiefly of cresol. Sodium m-tolyl oxide decomps, in a similar manner. Potassium 
p-tolyl oxide decomps, between 420° and 550° similarly to NaOPh. Basic calcium 
p-lolyl oxide, H.OCa.OC?H7, gives, 011 dry distn., mainly crcsol. J. C. S. 

Organic derivatives of thallium. II. Interaction of thallium dialkyl hydroxide 
with nitrophenols and nitrocresols. Archibald Edwin Goddard. Univ. Birmingham. 
J. Chem. Soc. 119, 1310-5(1921); cf. C. A. 15,2416. — G. has continued his study on the 
comparison of the color of nitrophenoxides. The hydroxide was obtained by the action 
of moist Ag 3 0 on the halide. The ealed. amt. of O2NC6H4OH was then added and 
the phenoxide erystd. out. The colors of the salts thus obtained resemble very closely 
those for the alk. -earth nitrophenoxides. It is again noticeable that the color gradient 
between m- and />-compds. is much greater than between 0 - and m-compds. All di-Me 
compds. have a more intense color than the corresponding di-Et compds. Thallium 
dimethyl derivatives'. 0- Nil ro phenoxide, CsHujOaNTl, from the hydroxide from 2 g. Mer 
Tll in 50 cc. H 2 0 and 0.77 g. 0-O 2 NC 6 H 4 OH, brick-red needles, m. 237°. m-Nilrophen- 
oxide, obtained as brilliant red cubes containing 1 C € IT.0 3 N, m. 159°, or yellowish orange 
plates, m. 202°. The lower- is easily transformed into the higher-melting form by wash- 
ing with Et 2 0 or EtOH. p-Nitrophenoxide, yellow plates, darkens at 273° and explodes 
violently at 275°. 4,6-Dinilro-2-aminophenoxide, CioHuOsN 3 T1, small, deep reddish 
violet plates, m. 236° (decompn.). 3-Nitro-o-tolyloxide, CjHkOsNTI, deep red cryst. 
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plates, m. 186.5°. All its solns. are red. Thallium diethyl derivatives: o-Nitrophen- 
oxide, CioHu0 3 NT1, brilliant scarlet plates, m. 210° (decompn.). m-Nitrophenoxide, 
brownish orange, oblong plates, m. 196°. p-Nilrophenoxide, lemon-yellow, rhomboidal 
plates, m. 238°. 2,4~Dinitrophenoxide, CioHu0 5 N 2 T1, brownish orange plates, m. 174°. 

4.6- Dinitro-2-a mi nop hen oxide , C 10 H 14 O 5 N 3 TI, small, carmine-red plates with a metallic 
luster, m. 159° (decompn.), explodes violently when moistened with fuming HNO*. 

2.4.6- Trinitrophenoxide, CioH 12 OvNjT 1 , golden yellow, oblong plates, m. 204° (decompn.). 

3-Nitro-o-tolyloxide, CuHuOsNTl, deep red plates with a green reflex, m. 190-1°. 4 - 
Niiro-m-tolyloxide, pale red plates, explodes violently at 228°. 3-Nitro-p-tolyloxide, 
small, ruby-red rhomboidal plates with a green luster, m. 206°. 6-Nitro-m-tolyloxide, 
small, lemon-yellow plates, m. 216.5° (decompn.). $-Nitro-o~lolyloxide, CuH w 0 3 NTl.- 
C7H7O3N, brownish yellow plates, m. 181.5°. The soly. of these compds. decreases 
from 0- to £-derivs. tn both series. This applies also to the tolyloxides, those having 
HO and NO2 groups in o-positions being less sol. than the compds. in which the same 
groups are in the m- and ^-positions. C. J. West 

The replacement of substituents in the benzene ring. VI. The trichlorodinitro- 
benzenes; their reaction with sodium methylate and with ammonia. E- J. E. HtfFFER 
3. J. Univ. Amsterdam. Rec. trav. ckim. 40, 451-76(1921). — Prepn. of 6 trichloro- 
dinitrobenzenes. — l, 3 , 5 , 2 , 6 -Cl 3 C 6 H(N 02) 2 (A) was obtained by nitrating sym-CgHjCh 
(Jackson, Am. Chem. J. 9, 348). The 1,2,3,4,5-lrichlorodinitrobenzene (B) was obtained 
by heating 1 part 1 , 2 , 3 , 5 -C 1 3 C 6 H 2 N 02 (Holleman, C. A. 13, 569) with 5 parts HNOj 
(d. 1.52) +5 parts coned. H 2 SO< on the H 2 0 bath 1 hr.; large yellow crystals from EtOH, 
m. 105-6°. 1 ,2,3 ,4, 6-Trichlorodi nitrobenzene (C) was obtained, by nitrating rfc-Cl*- 

C e Hj in the above raixt., as green-yellow needles, m. 92-3°. The 1,2,4,3,5-isomer 
(D) was obtained in quant, yield from asy ro-Cl 3 C«H 3 (Jungfleisch, Ann. chim. phys. 
14] 15, 275(1869)). 1 ,2 ,4,5 ,6-Trichlorodinitrobenzene (E) was obtained by 3 methods 
which are described and of which only the 3rd, consisting in the nitration of 2,3,5-CU- 
CjH 2 N0 2 in the acid mixt. used above, gave good yields. After 2 hrs. on the H 2 0 bath 
and pouring into H 2 0 E was sepd.; light yellow prisms, m. 70-1°. 2,2,4,3,6-Trickloro- 
dinilrobenzene (F) was prepd. in 3 ways. The 2nd method required 5 steps as follows: 
1 , 2 , 4 , 3 -C 1 3 C 5 H 2 N 02 ( C . A. 15, 1707) reduced with Fe powder and HCl at 70° gave 2,3,6 - 
trichloroaniline, m. 63-4 °, which with Ac 2 0 gave the corresponding acetanilide , m. 172-3 °, 
which on nitrating in the above acid mixt. gave 2,3,6,3-trichloronitroacetaniUde , m. 
218-9°, from which the Ac group was removed in the usual way, giving the correspond- 
ing aniline (G), m. 111-2°; in this the NH 2 group was replaced by den Hollander’s 
method ( C . A. 15, 65) to give F, m. 102.5-103.5°. In the 3rd method 20.6 g, 
2,5,4-dichloronitroauiline were divided in 200 cc. HCl (d. 1.19) and 4.6 g. KCIO* added 
gradually with agitation, keeping the temp, below 10°. The reaction mixt. dild. with 
1 1. H 2 0 sepd. 2,5 ,6 ,4-lrichloronilroaniline, m. 145.5-6.5°, which on diazotization as 
with G gave F in 2 modifications (a nearly white amorphous form and yellow cryst. 
needles). The action of tricklorodinitrobenzenes with MeONa and NH S . — The dichloro- 
dinitroanisoles and the trichloronitroanisoles that may be formed by the action of NaOMe 
on the above 6 isomers are all unknown. In order to det. the constitution of these it 
would have been necessary to prep, them all synthetically from anisoles of known struc- 
ture. This long way would not give unquestionable results. H. decided to use the 
f ction of NH 3 on the isomers depending on the rule, so far without exception, that NH* 
and OMe replace the same atom or group in aromatic compds. The structure of these 
anilines is easily detd. If a Cl atom is replaced by NH S tbe aniline obtained ought to 
give a Cl 2 CeH 2 (N0 2 ) 2 , all of which are known, by the elimination of the NHj group. 
If a NOa group is replaced by NH 2 and the latter replaced with Cl by diazotization a 
Cl*C«HNOa is formed, all of which are known. On the basis of existing knowledge it 
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can be predicted whether Cl or NO* will be replaced. The replacement of NO* groups 
always takes place when they are p- or o - to each other. In the substitution of Cl a 
certain amt. of the isomer was put in a sealed tube with an equiv. amt. of NH s -EtOH 
and heated a day at I00 15 . If NOj is substituted NH<NOj is formed, which decomps, 
into N 2 H 2 0, causing strong pressure and so the reaction was carried out in a stoppered 
flask from which the gas was liberated from time to time. The reactions with NaOMe 
are rapid at ordinary temp. The product was sepd. by pouring the reaction mixt. on 
ice. The filtrate was tested with AgNO a and HsSOrFeSO* for chlorides and nitrite, 
resp. A with NHj-EtOH showed hardly any NH4NO2, but much Cl in the filtrate, 
and gave what is probably chloro-2,6-dinilrophenylene-3, 5-diamine although it was not 
completely diazotized to give 2,6-(02N) 2 C fl H 3 Cl. A with MeONa gave 3 ,$-dichloro-2 ,4- 
dinitroanisole, light yellow needles, m. 148.5-9.5°. B with NH 3 gave 2,3,4-trichloro-6- 
nitroaniline, m. 138-9°. B with NaOMe gave 2,3 ,4-trichloro-6-nitroanisolc as yellow 
needles, m. 83°. C with NHj gave 2,3-dichloro~4,6-dinitroaniline, yellow needles, m. 
197-8°. C with NaOMe gave 2,3-dichloro-4,6-dinitroanisole, white spangles, m. 69-70°. 
D with NHj gave probably chloro-3 ,5 -dinitrophenylene-2 , 4-diamine as orange needles, 
m. 244-£°, by the replacement of 2 Cl atoms. D with NaOMe gave yellow rhomboidal 
plates, m. 57°, and an oil which is probably a mixt. of 2,5-dichloro-4,6-dinitroanisole, (H) 
and 3,4-dichloro-2,6-dinitroanisole. H was identified with the crystals that m. 57°. 
E with NH 3 gave 2,3,5-trichloro-6-nitroaniline as orange needles, m. 100-1°, and is the 
only case observed in which a NO2 group is substituted which is m- to 2 Cl atoms. E 
with NaOMe gave 2 products of which 2,3 ,5-trichloro-6-nilroaniline is formed in largest 
amt., m. 55°. The other product, m. 138-40°, was obtained by substitution of a Cl 
atom but its constitution is unknown at present. F with NH 3 gave 2,3,6-lrichloro-4~ 
nitroaniline.m. 145-6.5°. F with NaOMe gave 2,3,6-triehloro-4-nitroanisole as white 
silky needles, m. 67.5°. Velocity of reaction of the trichlorodinilrohenzen.es with NaOMe. 
The velocity of reaction was detd. at 0° in the app. described by Ter Weel (C. A. 10, 
1511). 3.4022 g. of the isomer in a 250-cc. flask was dissolved in 200 cc. MeOH. After 
cooling in ice 25 cc. 0.5012 N MeONa were added and the flask was filled to the mark. 
The course of the reaction was followed by titrating the free alkali with AcOH. The 
data are given in tables and the av. results for K 0 and (K 0 X 1000) / 1.20 are for A, 0.0605, 
50.4; for B 2.35, I960, C 3.58, 2980; D 0.323, 269, E 0.675, 563; F 0.799, 660, resp. In 
these results the 2 reactions with D and E are ealed. as one. The qual. conclusions 
follow: (1) While lower chloronitro compds. give place only exceptionally to 2 simul- 
taneous reactions 2 of the above 6 isomers show this effect. (2) Although in general 
NH 3 -EtOH and MeONa give parallel results in these 2 cases (D and E) the former 
attacks 2 groups while the latter attacks but one; (3) d. Hollander (C. A. 15, 66) form- 
ulated 5 qual. rules for various chloronitro derivs. of C#H fl , of which all were here con- 
firmed except nos. 4 and 5 for E where a NOz group m- to 2 Cl atoms is replaced. For 
the quant, conclusions giving comparative data for the various series of chloronitro 
derivs. of CsH« that have been investigated see the original. E. J. Witzemann 
The production of picric acid from grass tree gum. W. R. Jewell. Chem. Eng . 
Mining Rev. 13, 322-4(1921).- — Practical methods for oxidizing and nitrating the gum 
and for sepg. and purifying the picric acid are described. The yield of picric acid from 
the gums of 4 species varied from 19 to 35%. The highest was from the yellow gum 
from Xanlkorrhoea hastilis. It is doubtful if, under present conditions, this source of 
picric acid could compete with others. T. G. Phillips 

Influence of substitution in the components upon the equilibrium of binary solutions . 
XXIX. The binary system of m-aminophenol with amines. Robert Kremann and 
Heinz Hohl. Univ. Graz. Monatsh. 41, 613-30(1921); cf. C. A. 15, 2636.— 
tt-HsNCgHiOH and p-MeCcH+NHj form an eutectic at 37° and 13% m-NH 2 C 6 H/)H; 
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there is a 2nd break in the curve at 50° and 35% NHjC&HiOH, after which the curve 
is smooth. In the case of PI 1 NH 2 , the eutectic is at —16° and 85% PhNH 2 . a-Cio- 
H 7 NH 2 gives a simple eutectic at 36° and 84% a-CmlRNHj. With /3 -Ci 0 H 7 NH 2 an 
equimol. compd. is formed, which forms an eutectic with w-NH 2 C 6 H 4 OH at 91.5° and 
51% 0 -C 1 OH 7 NH 2 , and with /3 -Ci 0 H 7 NH 2 at 90° and 71% 0 -Ck>HtNH 2 . The eutectic 
with <?-C«Hi(NHj)i is at 63° and 55% o-C 6 H 4 (NH 2 ) 2 and with the w-diamine at 24° and 
63% w-G«H 4 (NH 2 ) 2 . The ^-diamine forms 2 compds., 2 wz-NH 2 C«H 4 OH and 1 p- C 6 ~ 
H 4 (NH 2 ) 2 , and 1 mol. each. The eutectic of the 1st with tn-NH 2 C«H 40 H is at 94° 
and 23% £-C#H 4 (NH 2 ) 2 . The eutectic between the 2 compds. is at 95° and 38% p- 
C«H 4 (NH 2 ) 2 , while the 2nd compd. and £-C 6 H 4 (NH 2 ) 2 form an eutectic at 101 0 and 56% 
£-C c H 4 (NH 2 ) 2 . With p-NH 2 C 9 H 4 OH and />-MeC 6 H 4 NH 2 , there is an eutectic at 41° 
and 95% £-MeC«H 4 NH 2 . XXX. The binary systems of diphenylmethane with 
phenols and amines. Robert Kremann and Julius Fritsch. Ibid 631-53. — The 
following eutectic points are illustrated by curves constructed from tables showing the 
temp, of primary crystn. Ph 2 CH 2 with a-CioH 7 NH 2 , 9.5° and 63% Ph 2 CH 2 ; 0 -CioH 7 - 
NH 2 , 21.4° and 95% Ph 2 CH 2 ; £-C 6 H 4 (NH 2 ), f 23.3° and 99% Ph 2 CH 2 ; a-Ci 0 H 7 OH, 
19.6° and 92.5% Ph 2 CH 2 ; ^-C^HtOH, 22.6° and 95% Ph 2 CH 2 ; l,2-C 6 H 4 (OH)*, 23.1° 
and 99% Ph 2 CH 2 ; 1 , 4 -C 6 H 4 (OH) 2 , 23.9° and 100% Ph 2 CH 2 . The systems with 1,3- 
CaH 4 (OH ) 2 and with 1,2,3 -C«Hj(OH) 3 differ from the above in that there is a region 
where two liquid phases exist. In the case of l, 3 -C 6 H 4 (OH ) 2 this is at 102° and be- 
tween 27 and 84% Ph 2 CH 2 . The critical soln. point for the 2 liquid layers is at 115.4°. 
With 1,2 > 3-C6 Hr(OH) 3 the values are 115°, 10 to 92% Ph 2 CH 2 , while the critical soln. 
point is about 123°. With w-NO^II^OH the eutectic is at 22° and 97% Ph 2 CH 2 , 
with £-N0 2 C fi H 4 0H 23° and 100% Ph 2 CIb. with picric acid at 22.5° and 93% Ph 2 CH 2 . 

c. j. West 

Thiophenols. IV. Thiophenol ethers of triphenylmethane and the auxochromic 
action of the alkylmercapto groups (preliminary communication). K. Brand and 
Otto Stallmann. Univ. Giessen. Ber. 54B, 1578-~S5(1921); cf. C. A. 7, 1722. — 
Salts of azothiophenol ethers ( e . g. (2- or 4-MevSC 6 H 4 N = ) 2 ) are deep blue in soln. while 
the corresponding salts of the azophenol ethers under the same conditions are only red, 
i. e., replacement of the O by S has a betthochromic effect. It has now been found that 
the MeS group likewise deepens the color of the lialoehromic compds. of Ph 3 COH much 
more than the MeO group, and, in accordance wdth the general rule (Kauffmann, C. A. 
6 y 1528), the auxochromic effect is greater in the o- than in the />-position to the central 
C atom. <?-OjNC 6 H 4 SMe 2 OS 03 Me (A) is colorless, both in the solid state and in aq. 
soln., while 0 -O 2 NC 6 H 4 SMe (B) is deep yellow and forms yellow solns., so that the MeS 
group in passing from bi- to quadrivalent S loses its auxochromic properties, just as 
the NH 2 group, on forming a salt, ceases to be an auxochromc. B dissolves somewhat 
in hot H 2 0 with yellow color and seps. on cooling in fine yellow needles, m. 64-5°; 10 
g. heated on the H 2 0 bath with an excess of Me 2 S0 4 until a sample dissolves clear in 
cold H 2 0 without sepn. of B (1-2 days), freed from the excess of Me 2 S0 4 by repeated 
evapn. with MeOH and taken up in 20 ce. ale. gives o-nitrophenyldimethylsulfonium 
methyl sulfate (A), stout crystals, m. 155-7° (decompn.), becomes yellowish on long 
standing in the air, probably with formation of B; iodide, 0 2 NCgH 4 SMe 2 I. from A in a 
little H 2 0 and somewhat more than the ealed. amt. of solid KI, yellow needles, quickly 
decomps, in the air, in a desiccator or in sealed tubes, gradually liquefying and then re- 
solidifying, m. (fresh) 79-81° (decompn.). 0 -H 2 NC*H 4 SMe, b 16 133-1 b. 234°, is 
obtained in 83-5% yield from 50 g. powdered B suspended in a soln. of 5-7 g. CuCl 2 
in 200 cc. R 2 0 treated in the course of 2-3 hrs., with continuous shaking, alternately 
with 250 cc. coned. HC1 and 80 g. Fe powder, taking care that the temp, does not rise 
to the m. p. of the B, made alk. with NaOH or soda, distd. with steam, extd. with Et 2 0 
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and dried with Na 2 SO<; 8 g. in 50 ce. H a O and 20 g. coned. HCi diazotized with 4.5 g. 
NaNOa in 20 cc. HaO, gradually poured into a suspension of CuBr (from 25 g. CuS0 2 ) 
in 15 g. KBr and a little HaO at 60-70°, treated with 100 cc. coned. HCI when the evo- 
lution of N ceases, distd. with steam, shaken with dil. NaOH, taken up in EtjO and 
dried with CaClj, gives 55-65% of o-hromophenyl methyl sulfide (C), strongly refractive 
oil of peculiar odor resembling that of o-BrC t H,OMc, bm 256°, d» 1.5135, «’ D 6 1.6340, 
gradually becomes yellow. The NaOH ext. of the crude C on acidification yields an 
oil probably containing o-HOCaHjSMe. In the steam distn. the C is followed by a 
small amt. of diphenylene disulfide (thianthrene), m. 158°, a larger amt. of which can be 
isolated from the residue in the distg. flask by extn. with ale. o-Methylmercaptotri- 
phenylcarbinol, broad needles from ale., m. 95.5-6.0°, is obtained in 6-g. yield from 1 g. 
Mg and 8 g. C in 15-20 cc. EtiO with a particle or I or 1-2 drops o-IC,H,SMe gradually 
treated, after the Mg has practically all dissolved (about 2 hrs.), at room temp, with 
7 g. PhjCO in 20 g. EtjO, allowed to stand 1 hr., heated on the H 2 0 bath until the product 
becomes solid, decompd. with ice and then with dil. H,SCh, freed from the EtjO and 
by-products with steam and taken up in EtjO; its solns. in ale. or AcOIl become in- 
tensely yellowish green on addition of coned. ll-SO, or HCI. o.o’-Dimelhyldimermplo- 
triphenylcarbinol (8 g. from 11 g. C and 1.4 g. Mg in 30 cc. ECO in ice treated dropwise 
with 4 g. BzOEt in 20 cc. EtjO), leaflets from ale., m. 136°; the AcOH or ale. soln. is 
colored a deep yellowish green by coned. H a SO, or HCI; the soln. fn coned. HjSO* is 
likewise yellowish green but soon becomes from brown-red to red, C. A. R, 

Tautomerism of resorcinol; in defence against W. Fuchs. J. Herzig and S. 
Zeisel. Ber. 54B, 1403-7(1921); cf. Fuchs, C. .4. 15, 2073 — Polemical. C. A. R. 

The hydrazide and azide of benzylsulfonic acid. Theodor Curtius and Fried- 
rich Wilhelm Haas, Univ. Heidelberg. J. prakl. Cliem. 102 , 85-1 12(1921). — C. 
and Lorenzen ( J . prakl. Chem. 58, 168, 180(1898)) and Raschig (C, A 4, 2363 ; 5, 3020) 
showed that sulfonylhydrazides hydrolyze to the sulfinic acid with ultimate evolution 
of H and N. RSOiNHNH,— *-RSO 2 H + H0NHNH 2 ; HONHNHj — >-NHNH — >- 
Na+Hj. C. and H. attempted to isolate the unknown NHNH (A) bypptn.of'its Agsalt 
during hydrolysis. 20 g. of PhCHjSOaCl (B) dissolved in the least possible abs. EtOH, 
added to 11 g. of N 2 H 2 OH at 0°, filtered, washed with ice H.O, and crystd. from hot 
abs. EtOH (the mother liquor also dild., cooled and filtered) yields 10.3 g. of the com- 
pound PhCHjSOiNHNHj (C), shining silver white scales, m. 131-2° (decompn.), diffi- 
cultly sol. in cold HjO, sol. in EtOH. insol. in EtjO. It reduces cold NH 2 -AgNO a . A 
HjO soln. on boiling liberates N and H with formation of PhCII 2 S0 2 H. Hydrochloride, 
needles, m. 148°, sol. in EtOH, insol. in Et 2 0. decompg. on heating. Addition of AgNOj 
to a soln. of C boiled until gas is evolved docs not yield a salt of A, but a ppt. which 
turns black, the compound (PhCHjSOjNHNHj)j. AgNOj, obtained pure from AgNOs 
and C in abs. EtOH, shining silvery leaflets, sol. in H 2 0, stable only in the dark. It 
gives a blue color with PhjNH in coned. HjSOi. 10 g. of C in dil. HCI shaken with 
6 g. BzH, filtered, washed with EtjO, crystd. from warm abs. EtOH, yields the compound 
PhCHjSOiNHN ; CHPh, white needles, m. 139.5° (decompn.). 1.163 g. of C heated 
2 days in abs. EtOH liberates 70 cc. of a mixt. of N and H. On evapn. the compound 
PhCH 2 S0 2 NjH 6 (D) seps., needles, decomp. 150°, sol. in cold HjO. BzH added to D 
yields benzaldazme, yellow needles from EtOH, m. 93 °. The filtrate extd. with Et 2 0, 
neutralized, evapd. and treated with PC1 2 and IPO, yields B. It was next attempted 
to form derivs. of PhCHjSOjNj analogous to those of Curtius and Rissom ( Z . angew. 
Chem. 26, 134(1913); and Curtius C. A. 8, 214) for PhSOjNj. 4.5 g. of NaNOi added 
to 10 g. of C in H-0 and the ealed. HCI, washed with Et 2 0, and crystd. from hot EtOH, 
yield the compound PhCH 2 S0 2 N 2 (E), fine needles, m. 54°, sol. in Et 2 0, EtOH, C 6 H, and 
CHC1|, volatile with steam, insol. in H 2 0. The distillate with steam turns litmus red. 
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E is hydrolyzed by dil. NaOH. 8 g. of NaNa added to 10 g, of C in 160 g. of warm EtOH, 
shaken, cooled, filtered and dild. by 1 1. H 2 0 also yields E. 5 g. of E boiled with 30 g. 
of PhMe 9 hrs. liberates 110 cc. of N (calcd. 568 cc.). The mixt. is evapd. in vacuo , 
steam distd., the dark sticky residue extd. with NaOH, cooled, filtered and neutralized 
yields a yellow ppt. too small for analysis. 5 g. of E in 120-50 g. of p-CeH^ea (F) 
heated 10 hrs. below the b. p., liberates 545 cc. of gas. Excess F distd. in vacuo, the 
residue steam distd., the oil made alk., extd. with HA filtered, acidified at 0°, filtered, 
the ppt. washed with H2O at 0°, recrystd. from EtOH and HA yields the compound 
PhCH 2 S0 2 NHC6H,Me 2 , soft, pale yellow needles, m. 124°, sol. in NaOH, Na 3 CO s , 
EtOH, CHCI3, CgHe and hot H 2 0, insol. in dil. acids. NHj-AgNOj is not reduced. 
It is hydrolyzed by dil. HC1, and can be deeompd. to PhMe and ^-MeAHjNHj by 
heating under pressure for 20 hrs. at 110° with coned. HC1. 10 g. of E heated 2-3 hrs. 
at 170° with 100-120 g. of CioH # liberates 1100 cc. of N. (calcd. 1136). The mixt. 
steam distd. 8-10 hrs., decanted, dissolved in EtOH, dild., boiled with bone-black, 
cooled, recrystd. from hot abs. EtOH, yields the compound PI1CH2SO2NHC10H7 (G), 
yellow heedles, m. 146° (yield 11.5 g.), sol. in NaOH, cold EtOH, Et 2 0 and CHCU, insol. 
in dil. HC1. It is deeompd. to CK-C10H7NH2 and PhCH 2 OH by heating G with coned. 
HC1 under pressure at 125-30° for 20 hrs. 5 g. of B heated with 8 g. of a-CioHvNHi 
at 75°, hot dil. HQl added, filtered, washed with warm H 2 0, dissolved in NaOH, pptd. 
by cold dil. HC1 and recrystd. from hot abs. EtOH, yields G. G is also formed by 
heating with 0-CiuH 7 NH 2 instead of with the a-compd. Two reactions occur with E 
and PhNHj (H). 10 g. of E heated with 130-50 g. of H at 140-75° for 6-8 hrs. liberate 
750 cc. of N (calcd. 1136), and N 3 NH 4 seps. on cooling. This is formed by decompn. 
of N 3 H. H distd. off in vacuo, the residue steam distd., the residue extd. with NaOH, 
filtered, neutralized and the ppt. recrystd. from hot dil. EtOH, yields 4.8 g. of the com- 
pound PhCHsSOjNHPh (I), white needles, m. 102°, sol. in hot H 2 0, EtOH, CHCls 
and Et 2 0. NH 3 -AgN0 3 is not reduced. 10 g. of B boiled 0 5 hr. with 30 g. of H, distd. 
in vacuo, steam distd., the residue extd. with hot dil. EtOH, decolorized by bone-black 
and cooled, yields I. It is hydrolyzed by heating under pressure 20 hrs. at 110° with 
coned. HCl. The alk. mother liquor in the pptn. of I evapd. to dryness, extd. with abs. 
EtOH, decolorized and coned., yields PhCH 2 S0 2 NH 2 (J), needles, m. 102.5°. The 
residue from the abs. EtOH extn. digested with dil. HCl, NaOH added drop by drop 
at 0°, the ppt. filtered, dissolved in EtOH, and several times purified by HCl and NaOH 
and c.rystd. from C fl H e , yields 3.2 g. of p,£-diaminotriphenylmethane, prisms with 1 
mol. CgHfi, m. 106°. 7.5 g. of E boiled with 80 g. of PhNMe*, liberates 650 cc. of N 
(calcd. 853). The mixt. distd. in vacuo, steam distd., the oil extd. with dil. NaOH and 
Et-A dried with Na 2 S0 4 and crystd. from hot EtOH, yields 0.6 g. of PhCH(CeH 4 NMe 2 )i, 
colorless plates, m. 93°. The alk. ext. freed from Et20, neutralized with HOAc, the 
ppt. dissolved in boiling EtsO and decolorized, yields PhCHjSOjNHCeH^NMej, m. 
1 27 The HOAc mother liquor evapd. and extd. with EtOH yields J. C. C. Davis 

Catalyzers in the reaction between carbon monoxide, hydrochloric acid and aromatic 
hydrocarbons. A. Korczynski and W. Mrozinski. Univ. Poznan. Bull. soc. chim. 
29, 459-62(1921). — Gattermann {Ann. 347, 347(1906)) showed that aromatic hydro- 
carbons with CO and HCl in the presence of A1CL and CuCl form the corresponding 
aldehyde. The authors modified this reaction by investigating the reaction of PhMe 
(A) and l,3,5-C 6 H 3 Me 3 (B) with CuCl replaced by CoCl 2 , NiClj, FeCl,, and WC1«. It 
was found that these salts show an analogous catalytic property to CuCl, though less 
active. Through 30 g. of A, 45 g. of A1C1 3 and 2.6 g. of NiCl s were passed CO and HCl 
for 6 hrs. at 30°. The procedure of Gattermann ( loc . cit.) was followed, the product 
pprfred in HA steam distd. and combined with NaHSO*. Liberation of the free alde- 
hyde yields p-MeC 6 H 4 CHO, b. 204°. The yield was 54% of that from CuCl. By the 
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same method and wts., yields based on that obtainable with CuCl were as follows: 2.6 
g. of anhydrous CoClj, 50%; 7 g. of FeCU, 14%; 8 g. of WCL, 5%. Through 30 g. of 
B, 50 g. of A1CL and 2,6 g. of NiClj were passed CO and HC1 for 8 hrs. at 50°. The 
procedure of Gattermann was followed and 2,4,6-Me»C«H 2 CHO obtained (no yield given). 

C. C. Davis 

Some methods of purification of o-toluenesulfonamide. Phyllis Violet McKie. 
Univ. College of North Wales. J. Soc. Chetn. Ind. 40, 92-4T(1921). — In the prepn. of 
saccharin by the Fahlberg method the initial stage gives a mixt. of the o - and £-sul- 
fonyl chlorides in the ratio of 60 to 40. By the partial sepn. of these chlorides and 
subsequent amidation a mixt, of the o- and ^-amides, in the ratio of 70:30, is obtained. 
In the sepn. of the amides by patented processes a ptoduct containing »90-3% of o~ 
MeCcH«S0 2 NH 2 (A) and 7-10% of the p-isomer (B) is obtained. In the Lange method 
the sepn. of the o- and £-MeC«H<S0 3 H and subsequent chlorination and amidation gives 
a mixt. containing 90% A and 10% B. At 9°, A, m. 156.3°, dissolves in HjOlo the 
extent of 1 : 958, while the soly. of B is 1 : 515. Three fractional crystns. from H s O of the 
90% mixt. gave a product containing 99.2% A, which could be purified further only by 
fractional sublimation in vacuo. By dissolving the solid mixt. in 1 mol. of -8-10% Na- 
OH and then adding HCI, AcOH and H 2 COj of varying concns. it was found that AcOH 
equiv. to 70% of A caused the pptn. of A in the highest purity (99.5%). In this case 
the loss was large, 30% of A, Extn. of the mixt. with Na 2 CO» of moderate concn. gave 
a product with 96% A, and the loss involved w.as only 2-3%. By ext n. once with 50% 
EtOH (1 part of the mixt. to 5 parts EtOH) 90.7% of A in 97% purity was obtained. 
By oxidation of the mixt. with KMnO« B was oxidized to / 5 -HO 2 CQH 4 SO 2 NH 2 and 
90-4% of A was isolated in a high degree of purity while 5-9% of A was recovered as 
very pure saccharin. G. W. Stratton 
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A— GENERAL 

FRANK P. UNDERHILL 

The action of bases and salts on biocolloids and cell masses. D. T. MacDoucall. 
Proc. Am. Phil. Soc. 60, 15-30(1921). — A study of the swelling of biocolloids in dil. 
salt solns. in connection with the suggestion that the chief effect of salts in nutrient 
solns. is in restricting, limiting or defining the hydration of the cell colloids. Hydroxides 
of the metallic bases were found to decrease the swelling of plates of agar in the order 
Ca, K, Na, in concns. of 0.01 M. The chlorides show the same relative action. Hydra- 
tion of agar is increased by the hydroxides of these metals at 0.001 N, but no well de- 
fined differences between the metals could be observed. Similar effects were produced 
by chlorides of Ca, Mg, K, and Na at 0.0001 M, and K and Na at 0.001 M. The purified 
agar used in the expts. has a Pb value of 6.5 and swells more in HCI of pn 4.2 than in 
pure water. The pu range over which large swelling of the agar occurs is from 4.2 
to 11. It also swells largely in 0.0001 M Na and K nitrates, but not in the sulfates. 
Similar measurements were also made on the swelling of gelatin. The gelatin used had 
a Pb value of 5.2 and it was noted that both H + and OH~ caused increasing swelling 
with reference to the isoelec, point, at which minimum swelling occurred. The swelling 
in 0.0001 M KC1 (£h = 5.7) was' not much greater than in H 2 0; the swelling in KCl 
0.001 M (Fh = 5.8) is about double that in H 2 O. CaCl 2 solns. induce max. swelling 
at 0.001 M, but depress hydration as the concn. increases or decreases from 0.001 M. 
The interest of these results lies in the fact that a mixt . of a vegetable mucilage (pento san ) 
type of colloid with a protein colloid exemplifies many of the reactions of living or dead 
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cell masses. Expts. were therefore continued with plates of gelatin 3 : agar 2 parts, 
and gelatin 2: agar 3 parts. In the latter, sensitiveness to H + was more marked than 
in the case of agar atone, but the effect of KC1 is about the same as that upon agar alone. 
The mixt. in which gelatin predominated showed increase of swelling as pH was increased 
to 2.01, while KC1 showed an effect similar to its effect on agar. The work was then 
extended to living and dead cell masses, such as sections from the roots of Zea mai$ 
(dominantly pentosan), which paralleled closely those of the agar 3 : gelatin 2 mixt. 
Roots of strawberry showed different hydration reactions depending on whether they 
were grown in saline soils or in sand, the latter showing greater hydration. Joints of 
Opuntia (dominantly pentosan) showed max. swelling in 0.01 N KOH, HC1 at 0.001 N, 
KC1 at 0.0001 M, all in excess of the swelling in H 2 0. "The changes in vol. of living 
cell masses in hydrating solns. include osmotic-plasmolytic effects in the alteration of 
the vol. of the included cells." The hydration of dead cell masses includes possible 
osmotic action of cell walls. H. W. Banks, 3rd 

Direct proof for the impermeability of the blood corpuscles of man and rabbit 
for glucose. S. van Crevbld and R. Brinkman. Biockem. Z. 119, 65-72(1921). — 
See C. A. 15, 2917. F. S. Hammett 

Swelling of fibrin by acids. R. Somogyi. Techn. _ Hochschule, Charlottenburg. 
Biochem. Z. 120, 103-5(1921). — In expts. of an admittedly crude nature S. found 
that the following series expresses the order of decreasing ability of the various acids 
to cause fibrin swelling. HCl>(COOH) 2 >HCOOH>CH I COOH>CH : aCOOH>H J - 
POi>lactic add>tartaric acid>H 2 SC> 4 >HNOj>isobutyric acid>isovaleric add. This 
series follows closely that for gdatin as found by Traube and Kohler (C. A. 9, 3259). 
The strong swdling effect of lactic acid is of significance in muscle activity; the effect 
of HC1 in gastric swelling and that of HCOOH in insect blte3. F. S. Hammett 
Once again hydrogen-ion concentration. I. Traube. Techn. Hochschule, 
Charlottenburg. Biockem. Z. 120, 108-10(1921). — A repetition of the previously 
expressed idea that altogether too much importance has been attributed to the biol. 
detn. of the H-ion concn. and that still other factors such as surface tension effects 
must be taken into consideration in dealing with acids and bases. F. S. Hammett 
Alkapton chromogens. G. Katsch and G£za N6met. Med. Univ. Klin., Frank- 
furt a. M. Biochem. Z 120, 212-17(1921). — When a fewcc. of asoln. contg. homogentisie 
acid, e. g. t an alkapton contg. urine, are shaken with a few cc. of EtjO and the EtjO is 
poured over a piece of CaCOj, a more or less transitory blue color is observed. The 
residual color is yellowish or brown. This is called the alkapto-cyan reaction. When 
homogentisie add is administered to some individuals the excreted urine often turns 
dark, although homogentisie add cannot be detected therein. The substances which 
cause this are called the alkapton chromogens. Neither alkapton urines nor urines 
which contain these alkapton chromogens give the diazo test or the KMnO« test. There- 
fore, the alkapton chromogens are not related to the urochromogen of Weiss (C. A. 14 , 
2648), nor is the KMnO, test an alkapton reaction. F. S. Hammett 

A new function of the tryptic enzyme (anhydrase) and the recovery of d-tyrosine 
anhydride and d-tryptophan anhydride from the products of tryptic digestion. Sig- 
mund FrAnkee and Emu, Feldsberg. Lab. Ludwig Spiegler-Stiftung in Wien. 
Biochem. Z. 120, 218-29(1921). — Casein in alk. soln. was digested with trypsin in the 
presence of CHC1 3 and toluene until it failed to give the Br-water reaction. At this 
stage no free tryptophan was present. The alkali was neutralized with coned. HiSO*, 
and 5% by vol. of the add was added. The ppt. after filtration and washing with dil. 
HjSO, gave no tryptophan reaction. To the filtrate was added 10% HgSOi soln. in 
5% H*S0 4 at intervals until no further turbidity was produced. The ppt. was filtered 
off and washed well. It gave a strong Adamkiewicz reaction and on working up yielded 
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^-tryptophan anhydride. (f-Tyrosine anhydride was recovered from the filtrate. The 
details of the methods cannot be abstracted. These results lead to the belief that either 
trypsin or an enzyme accompanying it acts to form the anhydrides of the 2 amino acids 
noted. This belief is based on the detn. of the free NHj groups and the absence of free 
carboxyl by the formol titration method. F. S. Hammett 

The chemistry of the formation and maturing of bee’s honey. E. Sarin. Riga. 
Biochem. Z. 120, 259-8(1921). — Bees were fed on sucrose and the character of the honey 
produced was examd. from time to time. The results indicate that as the sucrose is 
split there is formed a certain amt. of dextrin-like substances which do not reduce Feh- 
ling soln. These seem to be the products of a reversible activity of the invertase. Con- 
sequently similar changes occur in the prepu. of natural honey. The enzymes invertase 
anti diastase seem to be specific products of the bee’s activity, while catalase, which is 
present in natural honey but not in sugar honey, is considered as a product of plant 
origin. F. S. IIammbtt 

The influence of organic acids on the formation and maturing of sugar honey. 
E. Sarin. Riga. Biochem. Z. 120, 259-64(1921). — S. fed bees sucrose to which was 
added citric or salicylic acid and studied the compn. of the honey produced at intervals 
thereafter. All the biochem. processes concerned in the making and ripening of the 
honey were more or less suppressed by the action of these added acids. F. S. H. 

Potassium and radioactivity. S.. G. Zondek. Univ. Berlin. Biochem. Z. 121, 
76-86(1921). — A discussion of Zwaardemaker’s theory of the physiol, action of K 
based on its so-called radioactivity (C\ A. 13, 2044) to which Zondek cannot subscribe. 
Zondek is unable to dissociate the action of the K ion from that of the Na and Ca ions 
and considers that this trinity acts as a physiol, unit of far-reaching interdependency. 

F. S. Hammett 

Physico-chemical studies on body fluids. IV. The condition of the sugar in the 
serum. Stefan RusznyAk and G6za H£tenyi. Univ. Budapest. Biochem. Z. 121, 
125-6(1921). — By the technic described in an earlier article (C. A. 15, 1560) the blood 
serum was subjected to ultra-filtration and the total reduction was detd. in the original 
serum and in the ultra-filtrate. To a second portion yeast was added and after fermen- 
tation was finished the "rest-reduction” was detd. by Ege’s method (C. A. 15, 111). 
The percent of reducing substances in the original serum was greater than in the ultra- 
filtrate. This difference is considered as conditioned by the colloidal, unfiltrable state 
of a part of the serum sugar. The amt. of this colloidal part is independent of the concn. 
of the total sugar, is rather const, and is about 0.02 to 0.03 g. in 100 g. of serum. 

F. S. Hammett 

Calcium combination by animal tissues. E. Freudknberg and P. Gyorgy. 
Biochem. Z. 110,299-305(1920). — Cartilage takes up (combines with) Ca ; other tissues do 
likewise. The combination or adsorption, or whatever it is, is said to be a function of 
the H-ion concn., which is what one would expect. II. Ibid 1 15, 96-108U921). — This 
paper deals with the effect of various anions and cations on Ca retention by cartilage as 
well as si milar effects brought about by brain tissue. The displacement of Na by Ca in 
protein combinations is also briefly reported. It appears that while cartilage from calves 
and growing man can remove Ca from its solns. with any anion, cartilage from sucklings 
and fetuses can only retain but little, if any, of the Ca offered in the form of acetatqor ni- 
trate. Other bivalent and ter valent cations can be adsorbed from soln. and the series 
M g< Ca<Sr < Ba< A1 was obtained: When both Ca and Mg ions are present in soln. both 
are removed in lesser amt. than when either is present alone. Apparently Ca can replace 
Mg to a greater extent than Mg can replace Ca. Brain tissue combines with Mg more 
effectively than with Ca, although Ca can replace Mg even in relatively small amts. HI. 
Ibid 118, 50-4(1921). — Pieces of bone were put in 0.72 N CaCli, 2.60 N MgCli and 0.285 
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N NaCl solns. After 5 days they were removed, rinsed with distd. HjO and dried. 
A portion was then analyzed for Ca, Mg and PjO* while the rest was put in Mj 3 phos* 
phate mixts. of pn —7.4 and 6.5. After 3 days these were removed, washed, dried and 
analyzed. The results showed that the preliminary treatment with Ca and Mg induced 
an increase in the PjOj content after immersion in the phosphate mixt. This did not 
occur when the bones had been treated with NaCl. This was confirmed by other expts. 
and leads to the conclusion that the combination of alkaline earths with the bone col- 
loids possesses the power to hold phosphoric acid. This is not considered as a purely 
mechanical impregnation of the colloid with the alk. earth but as consisting of a ehem. 
union between these and the bone colloids. IV. Ibid 121, 131—41(1921). — The swelling 
capacity of cartilaginous tissue was studied under various conditions of H-ion concn. 
in the presence of Na, Ca and Mg compds. It was found that the naturally Na<ieh 
cartilage swells better than the same tissue which has had its Ca content artifically 
increased. Cartilage made rich in Mg reacted between the two. All three had a mini- 
mum reaction at a pa of 4.7, which is related to the iso-electric point of the cartilage 
proteins. Cartilage which has been artificially enriched with Ca or Mg is relatively 
independent of changes in H-ion concn. as compared with untreated material. This 
relation is attributed to the low dissociation capacity of the Ca- and Mg-treated tissue. 
Tests in phosphate mixts. show exactly the same mass-law effect in the swelling capacity 
of cartilage as in acetate or maleate mixts. Dried cartilage shows a certain small swell- 
ing capacity of a similar character as that observed with the tissue artificially enriched 
with Ca. V. Ibid 142-9. — Further studies on the conditions underlying Ca com- 
bination with cartilage. This tissue can combine with Ca from a 0.01 N Ca soln. when 
1 part of dried cartilage is put with 10 parts of the soln. At lower concns. an equil. 
obtains between the Ca content of tissue and soln. At still lower concns. the tissue 
gives up Ca to the soln. When the cartilage has been treated with trypsin the taking 
up of Ca is retarded. A similar effect is produced by urea and NH«C1. These results 
make it appear as if there are normally present in the body conditions adequate for 
calcification and that the organism protects itself from this process by certain retarding 
mechanisms derived from metabolism. When these are suppressed calcification sets in. 

F. S. Hammett 

Action of salts and nonelectrolytes upon buffer solutions and amphoteric electro- 
lytes and the relation of these effects to the permeability of the cell. Dorothy Haynes. 
Imperial College of Science and Technology. Biochem. J. 15, 440-61(1921). — “The 
theory of buffer solus, shows that an increase of H-ion concn. normally results from the 
addition of neutral salts, a decrease from the addition of nonelectrolytes. “ A theory 
of permeability is suggested. The phenomena of antagonism can be explained as re- 
sulting from the different effects of different cations on the reactions of the buffer mixt. 
of the protoplasm. The bearing of the theory on stimulation and narcosis is pointed 
out. Benjamin Harrow 

The energy requirements of girls from 12 to 17 years of age. Francis G. Bene- 
dict and Mary F. Hendry. Boston. Boston Med. Surg. J. 184, 217-22, 257-62, 
282-6, 297-300, 329-34(1921). — The av. minimum resting pulse rate per min. of girls 
from 12 to 17 yrs. of age, just before arising in the morning, was found to be 81 at 12, 
77 at 13, 77 at 14, 83 at 15, 71 at 16 and 74 at 17 yrs. The insensible perspiration for 
these girls per kg. body wt. per hr. was as follows: 0.72 g. at 13, 0.71 g. at 14, and 0.77 
g. at 15 yrs. The R. Q. of groups of 12 girls each, about 7-8 hr$. after a light meal, 
were 0.81, 0.81, 0.78, and 0.79. The cal. requirement of young girls during 10 hrs. of 
“bed rest” was on the av. 55 cal. per individual per hr. The av. 24-hr. basal heat pro- 
duction of girls from 12 to 17 yrs. of age was 1250 cal. per individual, irrespective of 
age. The heat production per kg. body wt. per 24 hrs. decreases regularly noth increas- 
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ing age from 29.9 cal. at 12 yrs. 2 inos. to 21.7 cal. at 17 yrs. The curve indicating the 
general metabolic trend is throughout its entire length materially below the few scattered 
observations of earlier writers. The heat production per sq. m. of Ixxly surface per 24 
hrs. likewise decreases, but not so regularly, with increasing age, ranging from 928 cal. 
at 14 yrs. to 745 cal. at 16 yrs. The metabolism of groups of young girls can be pre- 
dicted from the general curve, indicating the heat production per kg. of body wt. re- 
ferred to age within an error of 3.1 . The heat prediction for the heat production 

per unit of body wt. is somewhat better than that per unit of surface area. The curves 
representing the heat production per kg. of body wt. and per sq. m. of body surface 
referred to wt. for these groups of girls from 12 to 17 yrs. of age blend with remarkable 
uniformity with similar curves based upon the measurement of a large no. of normal 
gi^s from birth to 12 yrs. of age. No influence of puberty or the prepubescent stage 
is clearly proved in any of the results. Julian H. Ukwis 

Studies of the colloidal state of proteins in yeast extracts. II. Yeast phos- 
phoprotein in the sol state as a colloidal ferment. A. Kodor. Univ. Halle. Kolloul - 
Z. 29, 28-45(1921); cf. C. A. 15, 374. — Further investigation confirms the suggestion 
in the first paper that the original yeast-juice protein corresponds to the denatured state 
of the yeast phosphoprotein. The yeast phosphoprotein was shown to be a substance 
whose action as a ferment is evidently connected with its physical state. Three series 
of expts. were made to define the colloidal nature of yeast phosphoprotein and to study 
its action as a ferment. (1) A soln. of 2 g. of yeast -juice protein with 5 cc. 0.1 N Na- 
OH in 250 cc. was used for detg. the coagulation optimum. When enough acid was 
added to make the pa value 6.6, as detd. by Sorensen’s indicator method with p-nilro- 
phenol, an immediate coagulation resulted. The same pu value was required for solus, 
of HC1, AcOH, H 2 SC 4 , or HtCaOi but pn values of 6.4, 5.6 and 5.4, resp., were required 
for solns. of HaPCh, K 2 HPO 4 and Na citrate. The coagulation optimum of yeast juice 
protein is not a function of H + concn. alone. Varying the amts, of protein present as 
low as 0.1 that in the original soln. had no effect on the coagulation optimum. An 
increase of NaCl concn. favored coagulation. The same quantity of HC1, when added 
drop by drop, which caused complete coagulation, gave, if added quickly, only an opal- 
escent or even a perfectly clear soln. in which the acid effected again the dispersion of 
the coagulated particles. Whether a detd. acid concn. would effect a “soln.” of the 
protein or not depended only on the nature of the surface of the reacting proteins. (2) 
The coagulation optimum for a 1% soln. of yeast phosphoprotein was not detd. by H *' 
concn. alone. The pa value for coagulation optimum, in the presence of salt, and with 
long standing rose, through splitting off phosphoric acid, from 5.2 to 0.0. At the same 
time amphoteric properties appeared which were not present in the original pliospho- 
protein. From a study of cataphoresis, with the U-shaped app. of L. Michaelis, F. 
concluded that yeast phosphoprotein forms a distinctly acid reacting soln. which, under 
the influence of elec, potential, moves to the anode. This cataphoresis increases with 
greater dispersion of the sol but only so long as strongly hydrated albuminous ions do 
not form. These hydrated ions do not show cataphoresis but are conductors of elec- 
tricity. In order to correlate the physical, chemical and physico-chemical results of 
these expts., the phosphoprotein is regarded as ccntg. phosphoric acid as an active re- 
action group. No assumption is made as to how this acid is joined to the protein com- 
plex. The albumin chains which arc the units built into the physical structure of the 
colloidal particle are not laid together like fagots but combined together in the sense 
of v. Veimam's girder framework - theory. Just as crystals possess a lattice structure, 
so colloidal substances possess their characteristic structures. What appears as the 
adsorbing surface, is, in this sense, the resulting arrangement of the reacting atomic 
groups on the surface of the colloidal structure, which thus det. the ability to react 
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and the affinity of the whole. The colloidal particle of phosphoprotein suspended in 
pure water becomes charged negatively because of its affinity for OH“. Immediately 
surrounding the surface must be H + . This is represented, thus ((Pr - P0 4 )5=i0H ~1H + 
+z=*OH-l H + 

The presence of alkali causes swelling of the particles by 
iOH-J H+ 


Pr— PO* 


taking up water to form the complex [(Pr— PO<5== i OH“)Na + fc= ::i HjO. The two ex- 
tremes of this dispersion which would hasten towards a limiting condition are represented, 
the one by the enhydron ( Pr — PCh^^^OH “) (H + ) which may show cataphoresisandthe 
other by the ekhydron [(Pr — P05= t 0H")Na + which is characterized by its ionic 

behavior and its inactivity in a biological respect. Ion splitting with the formation 
of enhydrons as a result of its property of activating of water is considered the fundh- 
mental characteristic of fermentative and of correlative oxidation and reduction in the 
hydroclastic processes in biological reactions. (3). Glycyl-Meucin was used as the 
substrate to prove the dependence of the optimum H + concn. upon the colloidal state 
of the ferment. The enhydrons are considered less active as a ferment than the com- 

[ -OH-1 H + 

(Pr— PO*) which have larger surfaces and show the phenomena 

— OH~J Na + 

of cataphoresis more strongly. The increase of the surface of these complexes favors 
the splitting of the substrate. H. M. McLaughlin 

The peptolytic enzymes of hemolytic streptococci; methods. R. West and F. A. 
Stevens. Columbia Univ. Proc. Soc. Exptl. Biol. Mea. 18, 234-6(1921). — The 
peptolytic enzymes of hemolytic streptococcus were sepd. in a sterile soln. and the action 
was noted on 1 % peptone soln. The increase in amino N was between 14 and 26 mg. %. 
By varying the H + concn. a max. activity was iound at 7.0. The arid end-point of 
activity was about pv 4.5. Heat destroyed the enzyme readily. V. C. MyErs 
D octrine of specific proteins and morphology, with special reference to questions 
of heredity and the structure of the placenta. Otto Grosser. Anal. Am. 53, 49-57 
(1920). — The specihcity of protein substances cannot be questioned and the reaction 
response on the part of the body to heterologous protein is elicited only when the protein 
is introduced by a parenteral route. Epithelium is a morphologic expression of pro- 
tection and this protective mechanism is efficient as long as the epithelium is intact. 
Not only is cutaneous and intestinal epithelium impervious to unaltered protein mols. 
but so also are the cellular elements of the placenta. Thus, unaltered maternal protein 
cannot penetrate the fetus and a limit is placed upon the inheritance of maternal charac- 
teristics. Specificity of protein is not limited to species differences (such as can be de- 
tected by chem. or immunologic means) but there must be individual inheritable differ- 
ences referable only to the mol. structure of the germ cells. G. H. S. 

Decisive test for tyrosinase and additional facts concerning the tyrosinase reaction. 
Hugo Haeiin. Fermentforschung 4, 301-15(1921). — Tyrosinase is shown to consist of 
a dialyzable and a non-dialyzable constituent. The former is replaceable by such 
inorg. salts as Ca, K, Cd and Zn salts though the nature of the color resulting varies 
with the salt. The salts do not function by causing the aggregation of mols. already 
formed through the action of the tyrosinase proper on tyrosine but by participation 
in the oxidation process. R. L. SteblB 

Influence of the structure and configuration of substrate (polypeptides) on enzyme 
action. . E. Abderhalden and H. Handovsxy. Fermentforschung 4, 316-26(1921). — 
YeasL juice which hydrolyzed glycyl-Meucylglycyl-Meucine did not hydrolyze glycyl- 
d-leucyl glycyi -/-leucine. Evidence is presented indicating that the difficulty in the 
latter case is not due to a failure of the peptide and enzyme to combine. R. L. S. 
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Studies on the enzymic hydrolysis of polypeptides containing amino acids not yet 
obtained from proteins. E. Abderhaeden H. K Or ten. Fermentforschung 4, 327-37 
(1921). — Glycyl-d-norvaline was hydrolyzed by yeast juice but glycyW-norvaline was 
not. This suggests the possibility that d-norvaline occurs in nature while f-norvaline 
does not. R. L. StbhlE 

Studies on enzymes. VII. The organic components of the diastases and the 
real mechanism of starch hydrolysis. W. Bikdermann. Fermentforschung 4, 359-96 
(1921) ; cf. C. A . 15, 1539. 2885. — The diastatic action or saliva is intimately associated 
with a substance having the reactions of a proteose. This substance may be isolated 
by extg. the alc.-insol. material in saliva with a dil. NaCl soln. An apparently identical 
substance may be isolated also from malt, egg white and gum arabic. Inorg. salts must 
be present before the proteose displays any diastatic action. The autolysis of starch 
is attributed to traces of diastase which has resisted processes employed in the prepn. 
of the starch even including heat. The deleterious action of heat is not only upon the 
org. component of the diastase but upon the activating salts as well. R. L. StbheB 
New observations in the study of bilirubin. W. Kuster. Stuttgart. Z . angew. 
Ghent. 34, Aufsatzteil, 246-7(1921). — Bilirubin is conveniently purified through its 
cryst. NH< salt, by passing dry NH* into a suspension of the crude product in boiling 
MeOH until soln. results. On concg. in a stream of H, and treating with NH a , the NH< 
salt is obtained and may be erystd. from 15 parts of warm C 4 H 6 N. In spite of the sim- 
ilarity of bilirubin and the porphrins, they differ in their reactions with HBr and HI 
in AcOH soln.; bilirubin does not give any basic substance, that is, any substance corres- 
ponding with hematoporphyrin, when the reaction product is poured into H 2 O. On 
the contrary, 3 mols. of HBr react, and 2 Br atoms only are displaced by the action of 
H s O. Hydrolysis with MeOH eliminates 2 HBr, while the 3rd can only be removed 
with alkali. While mesoporphyrin in HCl-AcOH is converted by H 2 O 2 into tetrachloro- 
mesoporphyrin, bilirubin under the same conditions gives the dibasic hexachlororubilinic 
acid, C 18 H 20 O«N 2 C1 8i m. 160°. Bilirubin can therefore be attacked in 2 directions: by 
reduction, when an acid nucleus remains connected by a CH 2 group with a basic nucleus, 
and by oxidation, when 2 acid nuclei remain in the reaction product and the basic nucleus 
is destroyed. C. J. West 

The specific action of urease of Canavalia. D. H. Wester. L’EcoIe superieure 
de Guerre, La Haye. Rec. trav. chim. 40, 320-2(1921). — Pin Yin Yi (C. A. 14, 2803) 
recently reported that the urease of Robinia pseudacacia acts upon MejNCONH 2 and 
Et 2 NCONH 2 indicating that the specificity of urease (Armstrong, Horton, C. A. 7, 1202) 
is not general and that there are various kinds of urease. Since W. has observed that 
urease from Canavalia beans behaves differently in some respects than that from soy 
beans he has made expts. to det. whether it was similar to the urease from Robinia. Two 
exts. were prepd. by the method previously described ( Pharm . Zentralh. 1916, 423; 
and C. A. 14, 2803). MeNHCONH,, Me 2 NCONH 2 , (EtNH) 2 CO, Et 2 NCONH 2 and 
Et carbamate were tried with these urease prepns. iu various ways but no amines were 
liberated with any of them, although the urease from Canavalia was about 20 times as 
strong as that from soy. E. J. Witzemann 


B— METHODS AND APPARATUS 

STANLEY R. BENEDICT 

The saccharorefractometer, a new apparatus for the quantitative determination of 
sugar. P. Dilg. MUnch. med. Wochschr. 68, 46-7(1921). — The app. utilizes the re- 
fraction of sugar for its detn. From the description, the app. appears simple and easily 
handled and accurate when used with sugar solas. In case of urine certain corrections 
have to be made, dependent on the color of the urine. S. Ambbrg 
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A new method for the quantitative determination of bilirubin in blood serum. 

G. Haselhokst. Univ. Hamburg. Munch, med. Wochschr. 68 , 175-6(1921). — To 
1 cc. clear blood scrum arc added 2 cc. 96% ale. After shaking the pptd. protein is 
sepd. with the centrifuge. The supernatant fluid is usually somewhat turbid. One 
cc. of it is placed in a graduated tube and 2 drops of Ehrlich's diazo reagent are added. 
In the presence, of bile pigment a violet color becomes manifest after a varying period 
of time. After 5 min., 96% ale. is added to another mark. Shaking for a short time 
clears the turbidity. The color becomes reddish violet. If it is more intense than the 
standard it is dild. with water in the graduated tube until the color matches the standard 
contained in the companion tube. The standard is prepd. as follows: Bordeau red 
("Merck) 0.01, distd. water 7.0, 96% ale. soln. of methylene blue (0.01:50.0) 3.0, ale. 
96% to 100. This soln. is to be kept in a dark bottle and keeps at least 6 weeks. To 
14 cc. 96% ale. 1 cc. of this stock soln. is added to obtain the standard for comparison. 
The standard is chosen of such intensity that it corresponds to the color obtained by the 
diazo reaction with a 1 : 200,000 bilirubin soln. The test-tube is marked so that a diln. 
of the reaction inixt. to the 100 mark designates a serum contg. 1 : 100,000. The upper 
limit is placed at 1 : 25,000 for convenience sake. Some sera yield a more yellowish red- 
brown color on carrying out the reaction. A further drop of the diazo reagent elicits as 
a rule the red- violet color. Too much blue means the addition of too much diazo reagent. 

S. Amberg 

The diffusible calcium of the blood serum. I. A method for its determination. 
L. von Meysenbcg, A. M. Pappenheimer, T. F. Zucker and Marjorie F. Murray. 
Columbia Univ. J . Biol. Chcrn. 47, 529-39(1921). — Scrum is obtained by whipping and 
centrifuging blood. Four cc. are measured into a dialyzing thimble (Schleicher and 
Schiill No. 579 A) and dialyzed against 4 cc. of a mixt. of equal parts of a soln. contg. 
252 mg. NaIIC() 3 , 8.8 mg. KH 2 P0 4 , 10.59 ing. MgCb, 29.6 mg. KC1 and 625 mg. NaCl 
in 50 cc. and a CaCl 2 soln. contg. 0.168, 0.210, 0.258 or 0.297 mg. Ca in 2 cc., the mixt. 
being satd. with an air-COj mixt. of known C0 2 tension. The dialyzing liquid is con- 
tained in a Pyrex tube 3.5 X 1 in., the level of the scrum is kept at that of the outside 
liquid and the whole app. is kept in a scaled jar with an air-CO* mixt. of desired compn. 
for 24 hrs. Ca in the serum and dialyzate is then detd. by Lyman’s method (C. A. 11 , 
1440) and the %. of diffusible Ca is detd. by calcn. Diffusible Ca = [(2 X Ca in dialyzate 
after dialysis) — Ca added to dialyzate] -5- original serum Ca. In the serum of normal 
men and dogs the diffusible Ca was found to be 60-70% of the total Ca. This % was 
not altered by changes in C0 2 tension between 17 and 62 mm. I. Greenwald 

A simple laboratory gas meter and an improved Haldane gas analysis apparatus. 

H. 8. Newcomer. Henry Phipps Inst , Philadelphia. J. Biol. Chem. 47, 489-94 
(1921). — The ordinary 5-light gas meter, which has 2 leather bellows in closed compart- 
ments operating as a tandem reciprocating engine to drive a vertical shaft, may be 
used to measure the vol. of expired gases in respiration expts. One revolution of the 
shaft = 3540 cc. (approx.). The vol. delivered in a fraction of a complete rotation is 
not proportional to the degree of rotation but this may be corrected for or, with reason- 
ably large vols., disregarded. The Haldane gas analysis app. is improved by intro- 
ducing a more adequate rack for the Hg bulb and another for the KOH bulb, by re- 
ducing the amt. of rubber connection used, by providing a Hg trap between the buret 
and the KOH bulb, by providing more graduations on the gas buret and by enclosing 
the whole app., with the exception of the leveling bulbs, in a H 2 0-bath, with plate-glass 

I. Green walo 

The method of elementary analysis in the direct determination of carbon dioxide 
and oxygen in the Berthelot bomb and its importance in the study of the metabolic 
balance of herbivora. W. Klein and Maria Steuber. Landw. Hochschule zu Berlin. 
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Biochem. Z. 120, 81-9(1021). — A brief description of the application of the Berthclot 
calorimeter bomb for the detn. of the CO ; , O and N of foodstuffs, urine and other prod- 
ucts. An analysis can be completed in 15 min. with an error of 0.025% for O and of 
0.10% for CO*. This direct method of detn. is advocated on the basis of the production, 
particularly in herbivora, of gases, such as Cli«, which do not enter into the usual meas- 
urements of the respiratory quotient and hence being unaccounted for by accurate 
detns. r give rise to errors of calcn. F. S. Hammett 

A new viscostalogmometer for the determination of surfi.ee tension and friction 
for fluids of widely different viscosity. 1. Travbe. Techn. Hoclischule Chariot tenburg. 
Biochem. Z. 120, 100-7(1921). — A simple staloginometer is described with 4 or 5 ac- 
cessory capillary attachments of different lengths and widths: number 1 is for H a O, 
number 4 for glycerol and thick oils, whilS numbers 2 and 3 are for intermediate solas, 
or liquids. F. S. Hammett 

Detection and determination of morphine and other alkaloids in animal excretions 
and tissues. Curt WachTEL. Univ. Breslau. Biochem. Z. 120, 205-83(1921).- — 500 
cc. of morphine-containing urine is made weakly acid with II 2 S0 4 and treated with 50 
ec. of Pb subacetate soln. The filtrate, is freed from Pb by IPS; the PbS removed 
by filtration and the H 2 S by evapn. to 50 cc. on a water-bath. The resultant soln. is 
neutralized with a few drops of NaOH soln. and immediately reaeidified with 25% 
H3PO1. After cooling, 5 ce. of a 10% soln. of phosphotungstic acid is added and the 
whole dild. to 200 cc. with distd. HaO. The ppt. is washed with dil H 3 P0 4 and taken 
up in 10 to 20 cc. II 3 O. A few drops of NaOH soln. arc added until the ppt. goes into 
soln. and a deep blue color is developed, Na K tartrate is added almost to satn., the 
mixt. is heated to boiling, made to a vol. of 35 cc. and allowed to stand in a thermostat 
at 40-50° for 4-G hrs. Nineteen cc. are then transferred to a 200-cc. Krlcnmeyer flask 
and 10% tartaric acid is added drop by drop until an acid reaction is obtained. The 
mixt. isheated to boiling, there are added a bit of BaC0 3 and 10 cc. of 0.0 1 A r K 3 Fe(CN)« 
andthe whole is warmed to 50° over the free flame and kept at this temp, for 30 min. in a 
water bath. After hr. there arc added 1 cc. of a 5% KI soln. coned. HC1 in great 
excess and a few drops of starch soln. The mixt. is titrated with 0.0 1 Na»SsO» until 
the blue color is absent for 5 min. The detn. of morphine in the tissues follows the 
same general scheme. The organs arc minced in ale., acidified with H 2 S0 4 and extd. 
in the reflux condenser. The ale. is distd. off, the residue dild. with H-O, acidified with 
H 2 SO 4 and treated as described for urine. Pb subacetate is insufficient for brain, muscle 
and intestine. A second pptn. with CuS0 4 is necessary. The method can be modified 
for the detn. of nicotine, aconitine, strychnine, quinine, etc. Studies of the excretion 
of morphine showed that by the second day significant amts, are being eliminated in 
the urine after its subcutaneous injection. Only about 25% of the amt. administered 
could be recovered from urine and feces during a long interval. Within 5 mins, of its 
injection it has disappeared from the blood. The detns. of the morphine content of 
the organs were too "variable in the different animals used to allow of definite conclusion 
as to storage. F. S. Hammett 

A micro-method for nitrogen determination. D. ActX. Univ. Budapest. Bio- 
chem. Z. 121, 120-^40921) . — A direct Nesslerization method is described. The author is 
unacquainted with Folin’s later work. A weighed amt. of the material to be tested 
is transferred to a Jena test-tube 20 X 180 mm. and 0.05 cc. coned. H 2 S0 4 is added. The 
tube is heated in the flame of a micro-burner. When the H 2 0 is driven off the residual 
liquid is brown. On further heating For 4-5 min. this becomes colorless. No catalyst 
is necessary. Ten cc. NHj-free H 2 0 and 0.3 cc. 50% NaOH are now added, 0.5 cc. of 
50% NaK tartrate soln. and 0.5 cc. of Nessler- Winkler reagent. A control tube is 
prepd. and to it is added, from a micro-buret reading to 0.01 cc., a soln. of NH 4 CL contg. 
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0.05 mg. N per cc. until the color of the contents of the control tube is the same as that 
of the sample. No colorimeter is used, the color comparisons being made against a 
white sheet of paper. The method is advocated for the detn. of N in blood serum, 
urine, etc. An accuracy of 1 to 2% is claimed. No results are given. F. S. H. 

Color standards for the colorimetric measurement of hydrogen-ion concentration. 
Louis J. Gillespie. Mass. Inst. Tech. J. Bad. 6, 399-405(1921).— The recently 
published studies of Medalia are in disagreement with other published data (cf. C. A . 
15, 244). A colorimeter for two-colored indicators is described for the measurement 
of the H-ion exponent of indicators. The optical assumptions underlying its use are 
i practically the same as those on which ordinary colorimetry are 
based. The instrument is used as follows. The glass vessels 
\t> A and C are fixed in-position, and B can be moved up and down, 
| the motion being measured by a pointer (not shown) fixed to B 
and moving on a scale divided into 100 parts. The pointer 
| moves from 0 to 100 when B moves from contact with C to 
j / contact with A. The acidified indicator soln. may be placed 
in B and the alk. indicator soln. of the same strength in C. A 
is left empty. If the scale reads 70 the path of light along the left dotted line passes 
through the alk. form of the indicator for 10% of its path and the acid form for 30%. 
The right along the right hand dotted line traverses an indicator soln. in tube E , again of 
the same strength, and over a path equal in length to the total path on the left. The soln., 
the Pr of which is unknown, is placed in tube E, in which titrations may be made. 

J. T. M. 

Aldehydes as mordants in the staining of fats and lipins. J. Lorrain Smith 
and Theodore RettiE. Utiiv. of Edinburgh. J. Path. Bad. 24, 364-5(1921). — In 
a satd. aq. soln. benzaldehyde acts as a mordant of fat and myelin, but the staining 
is not so intense or so regular as that obtained from HCHO or AcH. No staining of 
fat is obtained after treatment with furfuraldehyde. Pure solns. of aldehydes do not 
mordant; the presence of a polymer is necessary. The polymer need not be derived 
from the same aldehyde. The reaction occurs at room temp., but is more rapid at 37 
Light accelerates the reaction. John T. Myers 

Preparation of collodion sacs for use in bacteriology. F. I,. Gates. Rockefeller 
Inst. Proc. Soc. Expil. Biol. Med. 18, 92(1920).— Expts. on the dialysis of NaCl 
through the collodion sacs described indicate a uniformly high degree of permeability, 
which is lost during heat sterilization if the membrane was previously allowed to dry. 
The sacs are permeable to gases in soln., to inorg. salts, to dextrose, to certain protein 
split products nutritive to bacteria, and to certain toxic products of bacterial meta- 
bolism, but they hold back antibodies, unsplit proteins, and formed elements such as 
bacteria and body cells. V. C. Myers 

A modification of Folin*s uric acid method. H. Jackson, Jr. and W. W. Palmer. 
Johns Hopkins Hosp. Proc. Soc. ExpU. Biol. Med. 18, 126-7(1921). — By dialyzing 
Folin’s soln. under special conditions and evapg. the soln. so dialyzed, a superior reagent is 
obtained. No ppt. is formed in the use of the reagent; the color developed is Api times as 
great as that with Folin’s method, and the color does not fade in many hours. V. C. M. 

Colorimetric determination of hydrogen-ion concentration by means of a double- 
wedge comparator. G. D. Barnett and C. W. Barnett. Stanford Univ. Med. School. 
Proc. Soc. Exptl. Biol. Med. 18, 127-131(1921).— The method of detg. H + concns. 
co 1 jrimetrically without the use of buffer solns. is extended to the group of indicators 
described by Clark and Lubs. Values of the dissociation const, at 20° of each of the 
indicators are given. A double glass wedge comparator is described for making such 
detns. V. C. Myers 
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The determination of lung volume without forced breathing. D. D. Van Slykk 
and C. A. L. Binger. Rockefeller Inst. Proc. Soc. Exptt. Biol. Med. 18, 141-2 
(1921). — By basing the calcn. of lung vol. not upon the diln. of 1 gas but upon the vol. 
ratio of 2 gases, N and H, it is possible to make the detn. without forced breathing. 

V. C. Myers 

A clinical method for the quantitative estimation of calcium in blood. M. Kahn 
and L. G. Hadjopoulos. Beth Israel Hosp., N. Y. Proc. Soc. Rxptl. Biol. Med. 18, 
200(1921). — To 1 cc. of blood serum in a 10-cc. test-tube add 4 cc. of a 1 % soln. of (NH*)*- 
CiO<. Ut stand K to 1 hr. and centrifuge 5 min. »Potir oil supernatant fluid and wash 
ppt. 3 times with distd. HjO, the ppt. being recovered by centrifugation. Add to the 
sediment 1 cc. distd. HjO and transfer quant, to a vitreosil crucible. The H 2 0 is slowly 
evapd., and the ppt. burnt in a strong flame until CaO is formed. Dissolve the ash in 
pi cc. of 0.02 N HCI, add l cc. distd. HjO and titrate excess of HC1 with 0.01 N NaOH, 
with phenolphthalcin as indicator. The amt. of CaO can now be ealed. V. C. M. 

A cheap and convenient source for glutamic acid. C. L. A. Schmidt and G. L. 
Foster. Univ. Calif. Proc. Soc. Exptl. Biol. Med. 18, 205-0(1921). — Ivxpts. with 
Ajinomoto (a com. prepn. of Na glutamate) were carried out to use this substance as 
a» source for pure glutamic acid. Ajinomoto is dissolved in a small quantity of IDO 
(600 cc. for each 100 g.) and HCI is added in an amt. equiv. to the amino N present. 
Purified charcoal is added, the mixt. brought to boiling, filtered hot and the filtrate 
placed in the ice chest to crystallize. The crystals are drained, washed with ice H 2 0 
until free from Cl and dried. From the mother liquor and washings, after concn., a 
2nd crop of glutamic add may be isolated. From 100 g. Ajinomoto 55 g. glutamic acid 
were obtained. The purified product yielded the theoretical N value, and a 5% soln, 
in 10% HCI gave a sp. rotation of +31.5°. V. C. Myf.rs 

An apparatus for measuring ionization in radiology (Solomon) 3. 

C— BACTERIOLOGY 

A. K. BALLS 

A specific increase of function. W. Weichardt. Munch, med. Wochschr. 68, 
39-40(1921).- — Skin, head, stomach and intestines are removed from guinea pigs. The 
rest is minced. Aq. and ale. exts. are prepd. from equal amts, of guinea pigs with the 
aid of boiling. The ale. ext. stimulates the growth of streptococci very markedly. 
When treatment with 0.1 TV lactic acid preceded the extn. with ale. the stimulation of 
the growth of the bacteria became still more pronounced. This ale. ext. contained 
less N than the one prepd. without previous treatment with lactic acid. S. Amberg 
The application of the difference in capillary elevation of various bacteria in filter 
paper to the bacteriological feces diagnosis. A Hofmann. Munch, med. Wochschr. 68, 
71-2(1921). — The result of Friedberger and Putter were confirmed, that typhoid and 
paratyphoid bacilli rise higher in strips of filter paper dipped in mixts. of bacteria, than 
colon bacilli or some other microorganisms. From pieces of feces, in an epidemic due 
to Bacillus paralyphus B., emulsified in saline soln. it was possible in only 8 of 40 cases 
to demonstrate the paratyphoid bacillus by this method, while the malachite green 
agar plate method was successful in 38 instances. The capillary elevation of bacteria 
can very easily be influenced unfavorably by addition of very dil. acids or alkalies and 
by the presence of many other substances. S. Amberg 

The influence of calcium salts on the starch-liquefying enzyme of Aspergillus 
oryzae. Gen-itsu Kita. Mem. Coll. Eng. Kyoto Imp. Univ. 2, 1-5(1918). — An 
investigation of the effects of the presence of small amts, of CaCls, CaSCh, and MgSO« 
on the liquefying and saccharifying power of the enzyme of Aspergillus oryzae. With 
potato starch and rice starch as substrates, it was found that the Ca salts increased 
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(accelerated) the liquefying power of the enzyme even in cases where its saccharifying 
power was simultaneously diminished. J. A. Bradley 

Phenol red as indicator for the acidity of mediums. A. Massink. Pharm. 
Weekblad 58, 1 1. "13- 0(1021). — For the colorimetric detn. of pu values of bacterial culture 
mediums in the neighborhood of Pu 7-8 , neutral red is preferable to phenol red. The 
latter is strongly influenced by the salt content of the medium; with mediums of low 
salt content it gives too low values, and with mediums of high salt content it gives too 
high values of p\\. Following are typical data — 

I. Saltwater Conductivity. Neutral red. Phenol red. 

Kis. 10 fl . pu- pH. 

33550 7.10 7.35 

IT. Same, dild. 1-10 

with distd. water 4250 7.10 7.05 

With endo-bouillon dild. 1-5 the values obtained were, elcctrometrically, 7.5; neutral 
red, 7.5; phenol red, 7.3. A. W. Dox 

Changes in the nitrogen-containing substances at the terminal phases of yeast 
autolysis. Nicolaus N. Ivanov. Univ. St. Petersburg. Biochem. Z. 120, 1-24 
(1921). —If, when the protein decompn. which takes place during the autolysis of yeast 
reaches a certain limit, the soln. is made alk. and the autolysis continued, an increase 
in the protein N as detd. according to the Stutzer’s Cu hydroxide pptn. method is found. 
This increase takes place at the expense of that fraction of the original protein decompn. 
products which is pptd. by phosphotungstic acid and Pb acetate; only an insignificant 
amt. of NHj N accompanies it On the other hand after peptase has acted for some 
time during the yeast autolysis at a higher temp, and in an alk. soln. a decrease in the 
NHi N takes place, which is not accompanied by any increase in N pptd. by Stutzer’s 
method. The diminution of the NH 2 groups under these conditions is not the result 
of a contingent desamination and is not accompanied by a decrease in the COOH of 
some particularly stable compds. This tying up of the NHj groups is explained by the 
formation of compds. of the humin type from the NH 2 acids of the autolyzate and the 
traces of sugar which remain from the autolysis. This is considered of fundamental 
importance. F. S. Hammett 

Protein decomposition in yeast during fermentation. Nicolaus N. Ivanov. 
Univ. St. Petersburg. Biochem. Z. 120, 25-61(1921).— The results of these extensively 
detailed expts. show that protein decompn. takes place during the fermentation of 
sugar. Earlier reports as to the stability of protein during this process are to be referred 
to the incompleteness of the Stutzer method for the detn. of protein. During the fer- 
mentation, but independently of it, there takes place an increase in N-contg. substances 
which, however, have no protein characters and which are pptd. by Cu hydroxide. 
This marks the protein decompn. The non-protein nitrogenous substances which arc 
formed during fermentation resemble humin substances in their properties and structure. 
Substances of the humin type are not split off by the proteolytic enzymes of the yeast, 
wherefore they cannot serve as N-contg. nutrients during yeast development. Mayer’s 
(Agrik. chem. Gnnmgschem., Heidelberg, 1902) fermentation excretory products are 
compds. of the humin type formed from the freed N-contg. yeast substances and sugar. 

F. S. Hammett 

The influence of the products of fermentation on the decomposition of the protein 
materials in yeast. Nicolaus N. Ivanov. Univ. of St. Petersburg. Biochem. Z. 
120, 62-80(1921). — I. presents in this paper evidence which confirms the results of 
earlier workers as to the presence in fermenting liquids of substances which are formed 
during fermentation and which retard protein decompn. The addition of NaHjPO* to 
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the fermentation liquid under the conditions of the expts. reported did not accelerate 
the decompn. of the yeast proteins, if the yeast had been previously killed and then 
autolyzed. If living yeast is killed and is then autolyzed after having added to it in 
the one case the products of fermentation, in the other an amt. of KtOH which makes 
the EtOH eonen. equiv. to that of the fermentation products, it is found that the latter 
retard the protein decompn. on account of their acid reaction to a greater degree than 
does the EtOH. Moreover these products of fermentation markedly retard the protein 
decompn. in hefanol. This does not occur when the neutralized products are added 
or their distillate or EtOH of the same concn. On the other hand these products of 
fermentation exert no action on dry yeast, but protein decompn. is retarded if the prod- 
ucts are distd., or if equimol. vols. of EtOH arc added. These differences in reaction 
are attributed to differences in physiol, condition and response to the H-ion concn. 
The addition of 7% EtOH inhibits protein decompn. in dry yeast to a marked degree, 
but this effect is removed by KH 2 PO 4 soln. It thus appears to the author as if KtOH 
is the main factor in the inhibition of the protein decompn. which effect is frequently 
marked by the similar action of the acid reaction of the yeast products. F. S. H. 

Theory of disinfection. I. A. Traube and R. Somoc.yi. Techn. Ilochschulc 
Charlottenburg. Biochem. Z. 120, 90-9(1021); cf. Biochem. Z. 08, 197(1919) and 
C.A. 14, 2515. — As subjects for this study there were used the Gram-positive staphy- 
lococcus and the Gram-negative strains of B. colt. Emulsions of these organisms from 
agar slant cultures were treated with a large series of bactericidal agents both org and 
inorg. and record was made of the concn. of effective material which would completely 
kill the bacteria. This bactericidal activity was correlated with the surface tension 
of the substances tested as detd. by the capillarimeter and the viscostagonometcr. It 
was found that although the H-ion concn. is a participating factor it is by no means 
the only significant factor. Nevertheless, a surface-active combination is only effective 
when the union is of an acidic or basic character in which the compds. form salts yielding 
anions or cations. The observations show that B. colt is less resistant to basic compds. 
than is the staphylococcus and that the latter is more sensitive to acidic substances 
than is B. coli. This and preceding studies lead to the conclusion that a strictly chcm. 
interpretation of disinfection is unjustified and that the phenomenon should be attributed 
to physical effects such as surface forces, adsorption, elec, potential, swelling, flocculation 
and osmotic phenomena. F. S. Hammett 

The action of acids on yeast fermentation. R. Somogyi. Techn. Hochschulc 
Cliarlottenburg. Biochem. Z. 120, 100-2(1921). — S. detd. the effect of various concns. 
of HC1, HN0 3 , HjS0 4 , (COOH) 2) H 3 P0 4 , tartaric acid, lactic acid, CH 2 ClCOOH, CH 3 - 
COOH, IICOOH, isobutyric acid, isovaleric acid and caprvlic acid on the fermentation 
activity of yeast on a 10% glucose soln. at room temp. Studies were also made of the 
fermentation inhibitory action of isoamyl ale., heptyl ale., and tertiary amyl ale. The 
results as a whole indicate that the harmful effects of acids cannot be attributed to the 
H-ion concn. alone but that their surface tension, and their swelling and flocculating 
properties must be taken into account. F. S. Hammett 

The action of salts on the decolorization of methylene blue by various kinds of 
yeast. H. Kumagawa. Tokyo. Biochem. Z. 121, 150-63(1921). — A report is made 
of the effect of a long list of salts in various concns. on the decolorization activity of 
yeast on methylene blue. Neither Ca nor Zn salts showed any specific retarding or 
accelerating influence, though in some cases inhibition was obtained. CuS0 4 and 
HgCl 2 inhibit the reaction without exception, while Pb, Fe and U salts may act as 
retardants. The effect seemed in part to be related to the amt. of H 2 0 present. The 
reduction capacity in general did not vary from one strain to the other for much indi- 
vidual variability was found. Hence the opinion is expressed that the differences in 
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the reactivity of the different yeasts both in the presence and in the absence of metallic 
salts is due to the respective physiological condition of the specimens used. This is 
probably a question of nutrition, rather than any relation with the zymatic enzyme. 

F. S. Hammett 

Lipase from Aspergillus niger, van Tiegh. Robert Schknker. Univ. Basel. 
Biochem. Z. 120, 164-96(1921).— Results are reported of a study of the action of 4s- 
Pergillus niger on various fats, in which the detn. of the lipase activity was made by 
titration with KOH of the fatty acids produced. It is shown that the lipase activity 
of the plant enables it to utilize the C of fats for its own C need when no other C source 
is present. The temp, curve for growth and lipase activity are nearly parallel. The 
reaction of the substrate plays an important part in the process, for weak acidity favors 
while alkalinity retards the fat splitting. Although Aspergillus can and does form lipase 
on many different kinds of substrates it appears that a medium which contains fat is 
particularly stimulating to lipase formation. Sucrose and other sugars apparently 
retard lipase formation while N compds., such as peptone, have no effect. Oxalic acid 
was found to occur as the result of the growth of Aspergillus whether fat was present 
or not. The enzyme is destroyed by dry heat and splits mono- and tributyrin easily 
at the optimum temp, of 40®. F. S. Hammett 

The decomposition of d-galactose according to the second type of fermentation. 
M. Tomita. Kaiser Wilhelm Inst. Exptl. Therap. in Berlin — Dahlem. Biochem. Z. 
121, 164-6(1921). — Nine g. of d-galactose were dissolved in 50 cc. of Neuberg-Reinfurth’s 
nutritive medium and 9 g. of yeast were added. After a preliminary period of fermen- 
tation 6 g. of Na2SO» in 50 cc. of water were added. The mixt. was allowed to stand 
for 8 days. It then gave a positive test for acetaldehyde. The acetaldehyde present 
was 8.64%. In another expt, twice the. amt. of yeast was added. In this case 10.54% 
of aldehyde was found. In a third expt., with larger quantities of all the reagents, 
there was produced 8.50% of acetaldehyde and 17.42% of glycerol. These proportions 
indicate that d-galactose undergoes a true acetaldehyde-glycerol decompn. by yeast, 
as do the 3 other fermentable sugars. F. S. Hammett 

The destruction of /-tryptophan by proteus bacteria. Takaoki Sasaki and Ichiro 
Otsuka. Tokyo. Biochem. Z. 121, 167-70(1921). — Two g. of /-tryptophan from 
casein was put in 4 sterile flasks with 800 cc. of a nutrient medium made of KC1 1 g., 
NH4CI 1 g., MgSO< 0.1 g., glycerol 25 g. and 170 cc. of Henderson’s phosphate mixt. 
dild. to 1 1. to which 0.5 g. freshly pptd. uranyl phosphate was added. This was in- 
cubated with a suspension of 24-hr.-old proteus agar cultures obtained from pancreatic 
digestion for 44 days. At this time the tryptophan reaction was negative. From 
this there was isolated by basic Cu acetate pptn. and purified by H*S and petroleum 
ether pptn. a compd. melting at 98-99®, which on analysis was shown to be d-indole- 
lactic acid, [a] 1 © —5.84°. F. S. H. 

Synthesis of vitamine B by yeasts (preliminary note). Arthur Harden and 
S. S. Zilva. Lister Inst. Biochem. J. 15, 438-9(1921). — (Cf. Nelson, Fulmer and 
Cessena, C. A. 15, 2465). Is yeast grown on a medium devoid of vitamine B able 
to produce this substance? H. and Z. grew the yeast on a synthetic medium contg. 
NH 4 phosphate and NH4 chloride as sources of N, together with the necessary mineral 
salts and cane sugar which was fractionally pptd. by ale. from aq. soln. and the soln. of the 
dried purified material then shaken 3 times with fuller's earth to remove any possible 
traces of vitamine B. The specimen S. cerivisiae used had been isolated from a sample 
of V iker’s yeast, and S. ellipsoideus was also examd. The former grew very slowly and 
imperfectly m the medium, whereas the latter grew more rapidly and gave a much larger 
yield. The yeasts were centrifuged out of the medium, washed three times with distd. 
water, pressed and dried in air. A parallel culture of 5. ellipsoideus on unhopped brew- 
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er’s wort was made and the yeast crop treated similarly. The dried yeasts were then 
compared as regards their curative effect on pigeons suffering from avian polyneuritis 
as a result of diet of polished rice, and showing retracted neck. The expts. show that 
S. ellipsoideus produces vitamine B, and that the yeasts grown on the synthetic medium 
contain vitamine B, but not in so large a proportion as those grown on wort. Further 
expts. are in progress. Benjamin Harrow 

The change in the hydrogen-ion concentration of various mediums during heating 
in soft- and pyrex-glass tubes. J. R. Esty and P. H. Cathcart. Washington, D. C. 
J. Infect. Dis. 29, 29-39(1921). — Heating unbuffered solus, in soft-glass tubes greatly 
affects the H-ion concn. Heating mixts. of Na 2 HP0 4 and KH*P0 4 in hard-glass tubes 
does not affect the H-ion concn. during the heating, wdiile prolonged heating in soft- 
glass tubes dissolves out alkali in excess of the amt. which can be controlled by the buffer 
salts. Heating in soft glass causes a greater lowering in the II-ion concn. of an alk. soln. 
of this mixt. than in acid solns. A neutral soln. docs not change appreciably during 
heating even in soft-glass tubes. Heating the juices pressed from canned corn, peas, 
string beans,' spinach, beets, sweet potatoes, and pumpkin in soft-glass tubes affects 
the H-ion concn. less than in hard-glass tubes. A longer time is necessary to destroy 
the same suspension of spores in corn juice if heated in soft-glass tubes than in hard-glass 
tubes. No general statement can be made regarding the relative merits of hard- and 
soft-glass tubes in the detn. of the thermal death point. The type of glass to be used 
for this purpose must be detd. for each soln. In thermal death-point detns. the H-ion 
concn. of the soln. must be known during the entire period of heating. J. H. L. 

The amount of heat liberated by Bacillus coli when grown in the presence of 
free amino acids. C. Shearer. J. Physiol. 55, 50-00(1921). — When B. coli are 
grown in a tryptic digest mixt. the amt. of heat liberated is only 12 to 33% of that evolved 
by a similar culture on dextrose-peptone broth. The process of building amino acids 
into the living protoplasm of B. coli appears, therefore, to be an extremely economical 
one. In the fermentation of dextrose only about 1% of the available energy of the 
dextrose used appears as heat. Pathological growth is less economical of energy than 
normal. J. F. Lyman 

The oxidation of sulfur by microorganisms. S. A. Waksman and J. S. JoEEE. 
N. J. Agr. Expt. Sta. Proc. Soc. Exptl. Biol. Med. 18, 1-3(1920); cf. C. A. 15, 1332.— 
Another group (5) of S-oxidizing bacteria was isolated and studied; it comprizes bacteria 
similar to group 4 in morphology, but smaller (less than 1 m in length) and different 
physiologically. They do not act upon thiosulfates and II 2 S, only upon elementary S, 
and they allow the medium to become acid up to a Pu of 0.8-1 .2, by the rapid production 
of H 2 SO<, which transforms insol. Ca 5 (P0 4 ) 2 into sol. P0 4 and H 3 P0 4 . The organisms 
were isolated from composts consisting of S, phosphate rock and soil, where 8 oxidation is 
very strong; they do not need any org. substances for their development, the C being 
derived from the C0 2 of the air. V. C. Myers 

Observations on bacterial metabolism. J. H. Mueller. Col. Pliys. and Surg. 
N. Y. Proc. Soc. Exptl. Biol. Med. 18, 14-17(1920). — Data are presented which indicate 
that casein and certain other proteins contain a hitherto undescribed component, which 
also occurs in an infusion of beef and beef heart. It is essential to the growth of the 
hemolytic streptococcus and probably the pneumococcus, and is absorbed from the 
beef infusion by charcoal, and pptd. from the casein in an impure form by HgS0 4 . The 
chem. nature of the substance has not yet been detd. V. C. Myers 

Further studies on intestinal implantation of Bacillus acidophilus. H. A. Chep- 
lin and L. F. Rettger. Yale Univ. Proc. Soc. Exptl. Biol. Med. 18, 30-2(1920); 
cf. C. A . 15, 2466. — Further data confirm earlier observations that lactose, dextrin, 
B acidophilus cultures, and B. acidophilus milk, when fed in sufficient amts., transform 
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the intestinal flora into acid-forming types, chiefly B. acidophilus. Special care should 
be used in prepg. the B. acidophilus milk to produce a uniform product of proper quality. 

V. C. Myers 

The viability of Bacillus typhosus in alkaline bile in vivo. T. D. Beckwith. 

Univ. Calif. Proc. Soc. Exptl. Biol. Med. 18, 36-8(1920). — Bile from carrier rabbits of 
B. typhosus shows a lower H + concn. (8.33) than that from normal animals (7.41). B. 
typhosus is viable in vivo in rabbit bile even when the H + concn. is depressed to p H 9.4. 

V. C. Myers 

On certain poisonous substances produced in bacterial cultures. H. Zinsser, 
J T. Parker and A. Kuttner. Col. Phys. Surg. N. Y. Proc. Soc. Exptl. Biol. 
Med. 18, 49-56(1 920). —In working with a number of different organisms, poisonous 
substances of moderate potency have been found to develop on fluid and on solid media 
which should not be regarded, at present, either as sp. or antigenic exotoxins, or as endo- 
toxins. It has not yet been possible to classify these substances definitely. V. C. M. 

Concerning toxic by-products of Bacillus botulinus. J. Bronfenbrenner, M. J. 
Sen i. E singer and R I 7 . Orr. Harvard Med. Sell. Proc. Soc. Exptl. Biol. Med. 18, 
181-2(1921). — When B. botulinus is grown on suitable medium there are produced, in 
addition to the sp. toxin, other poisonous products. These are not neutralized by the 
sp. botulinus antitoxin. They are dialyzable, act only in very large amts., and exert 
their action immediately upon injection and not after a period of incubation character- 
istic of bacterial toxins; they are thermostable and are not destroyed when heated in a 
sealed tube; in the open container their toxicity diminishes. They are chem. by-pro- 
ducts of the bacterial metabolism. V. C. Myers 

Growth accessory substances in the nutrition of bacteria. T. Thjotta and O. 
T. Avery. Hosp. Rockefeller Inst. Proc. Soc. Exptl. Biol. Med. 18, 197-9(1921). — 

B. influenzae, will grow in blood-free broth contg. exts. of heat-killed bacilli; it will also 

grow when transplanted from blood medium to plain broth contg. yeast ext., although 
cultivation cannot be continued more than 1 or 2 transfers in yeast broth alone. Some 
substance in the blood culture is essential to growth in addition to the vitamine-like 
substance in the yeast ext. V. C. Myers 

The influence of tissue enzymes on the bacteriophage principle. A. G. Kuttner. 
Columbia Univ. Proc. Soc. Exptl. Biol. Med. 18, 222-5(1921). — Lysis of typhoid 
bacilli transmittablc in series has been obtained by the action of glycerol exts. of small 
intestine and CHClj or NaF exts. of the liver of normal guinea pigs. Glycerol exts. of the 
large intestine and of muscle tissue have given negative results. V. C. MyERS 

Growth-determining substances in bacteriological culture media. J. H. Mueller. 
Columbia Univ. Proc. Soc. Exptl. Biol. Med. 18, 225-8(1921). — While a peptone-free 
meat infusion broth will produce growth of hemolytic streptococci, short boiling with 
charcoal removes this property. It can be reactivated by addition of com. peptone or 
an acid hydrolyzate of casein or meat. From chem. sepn. tests there appear to be 3 
factors, still unidentified, which det. growth. V. C. Myers 

Rapid physiologic mutations in the lactic enzymes by individual divergences. 

C. Gorini. Compt. rend. 172, 1382-4(1921). — G. observed that normally lactico- 

proteolytic enzymes at first coagulated milk, then redissolved the curd. Rarely, a 
certain variety of enzyme peptonized acid milk but without previous coagulation, and 
this variety appeared capable of hereditary transmission in the enzyme cultures. Such 
an enzyme acted in an abatement of acid concn. from whence the defective coagulation 
preceded peptonization. Cases of retromutation, that is, of a sudden return of this 
property after several generations of normal activity, were noted. The biological 
significance of these findings is discussed with particular reference to the work of Charles 
Richet. L. W. Riggs 
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Process of individual diagnosis of the blood and of the sperm. Dervirux. Compt. 
rend. 172, 1384-6(1921). — A rabbit on each of 3 days received f> subcutaneous injections 
of 2 cc. each of pure human sperm coutg. live spermatozoids. At the end of 3 weeks 
the rabbit was bled from the carotid, the seruin aseptically collected and preserved in 
sealed ampoules. Serum thus prepd. gave a ppt. with human sperm but not with sperm 
of other animals. It has toward the original sperm a pptg. power much greater than 
toward sperm of other origin. It gives a ppt. with greatly dild. human blood while 
rabbit serum prepd. by injections of human blood gives ppts. only in much greater 
conens. It gives ppts. with man’s blood in much greater dilus. Ilian with woman’s 
blood, and gives a much more intense reaction with blood from the same individual as 
the sperm, than with blood from a different individual. The specificity of these pptn. 
reactions is of value in solving various diagnostic questions. I,. W. Kioc.s 

Differentiation of type A and type B botulinus toxins in food. KodKkt Graham 
and Herman Schwarzs. J. Am. Med. Assoc. 76, 1743 -4(1921).—- Un filtered toxic- 
broth cultures of B. botulinus, types A and B, when fed to sop. groups of chickens, re- 
peatedly suggest that these fowls arc susceptible to type A toxin, yet are highly refractory 
to type B toxin. “The result of bactcriologic studies of sporadic cases of so-called 
limber neck in poultry, unassociated with botulism in other s{>ecics, suggests that B. 
botulinus, type A , may be associated with avian botulism, exclusive of B. botulinus, 
type B Repeated trials with different strains of type B failed to induce symptoms of 
illness in chickens, but the toxicity of the type B strains was established in guinea 
pigs, wherein 0.000001 cc. of some strains proved fatal. The positive value of this 
test in chickens is limited to the recognition of type A toxin, which if present is 
manifest in a general paresis and coma in a few hrs. L. W. Riggs 

Growth of influenza bacilli without blood. T. M. Rivers. J. Am. Med. Assoc. 76% 
1744-5(1921).— Into 250 cc. of 2% Fairchild’s peptone water, p fl 7.0, 3 eggs were stirred, 
boiled 1 min., filtered through cotton, and autoclaved in 100-rc. quantities for 15 min. 
under 15 lbs. pressure. On removal from the autoclave there was a large amt. of a 
fluffy npt. present which was allowed to remain, because if it was filtered out, growth 
was not supported for many generations. To each 100 cc. of autoclaved egg infusion 
broth were added from 10 to 20 cc. of a filter-sterilized yeast ext., and this mixt. was 
tubed in 10-ce. quantities under sterile conditions. The medium was incubated 48 hrs. 
to insure sterility. The first inoculation was made with a loop of influenza bacilli from 
a blood agar slant. Subsequent transplants were made daily with a pipet, 0.5 cc. of 
the culture being carried over each time. “A heavy growth was obtained for the first 
2 or 3 generations, and then only a light one for 8, 10, and 15 generations.” The cul- 
tures were plated on blood agar frequently and were always found pure, yielding from 
100 to 300 colonies from each loop. To avoid the possible introduction of blood dcriv. 
a medium of the following compn. was substituted for the peptone water: Glycerol 
30 g., NaCl 5, CaCl 2 0.1, MgSO, 0.2, K 2 HPO* 2, NH 4 C 3 H & Oa 12, asparagine 0.5, trypto- 
phan 2.5, distd. water 1000. This medium was titrated to p H 7.4 and autoclaved in 
100-cc. quantities. Eggs and yeast were added as desired. As the bacilli were grown 
in the absence of peptone, the presence of the hemophilic or hemoglobinophilic factor 
appears unnecessary. L. W. Riggs 

Separation of tetanus antitoxin from associated protein. W. N. Berg. J. Am. 
Med. Assoc. 76, 1820(1921)- (cf. Huntoon, Masucci and Hannum. C. A. 15, 1563). — A 
study of the action of pepsin-HCl and of trypsin-Na 2 CO s solns. on tetanus antitoxin 
did not yield a soin. contg. the antitoxin and free from protein, but did yield solns. of 
antitoxin in 0.2% HC1 or 0.5% Na 2 CC>3, which on standing showed complete loss of 
antitoxic units, although the total coagulable protein content remained unaltered. As 
the result of chem. analyses and inoculation tests on 440 guinea pigs by the official 
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method (cf. Rosenau, C. A. 2, 3369) the following conclusions were reached: Tetanus 
antitoxin in 0.5% Xa 2 CO a soln. was slowly and completely destroyed. At the same 
time no significant chera. changes in the proteins were detected. In solns. amphoteric 
or faintly acid to litmus paper, trypsin destroyed the antitoxin, and at the same time 
the associated proteins were digested. The rates of antitoxin destruction and protein 
splitting were substantially the same. The results were the same witfe solns. contg. 
trypsin and 0.5% XasCOj. Tetanus antitoxin in 0.2% HC1 was completely destroyed 
in .3 or more days. During this time no significant chcm. changes in the proteins were 
detected. In neutral solns. pepsin did not affect the antitoxin. In pepsin-HCL, pro- 
teolysis and antitoxin destruction proceeded simultaneously. These results tend to 
indicate that tetanus antitoxin is a substance of nonprotein nature. But the stability 
of the antitoxin is so dependent on that of the protein to which it is attached that, when- 
ever the protein mol. is split, the antitoxin splits with it. I*. W. Riggs 

Precipitation of sera by bacteria and the general serologic significance of the 
phenomenon. Hermann Dold. Med. Klin. 17, 48-51(1921).— The pptn. of sera 
by bacteria is not a phenomenon sp. to the production of anaphylatoxin but is a process 
of general importance, occurring in such reactions as agglutination, bacteriolysis, com- 
plement inactivation by bacteria, complement fixation by bacterial antigens, and opson- 
ization. In normal agglutination a certain labile portion of the serum globulin is thrown 
out of soln. and the ppt. is composed not only of bacterial cells but of pptd. serum glob- 
ulin as well. In the bacteriolytic reaction a pptn. of the serum globulin a primary 
phase of the reaction. In all forms of complement inactivation, by bacteria, by cobra 
venom, by deficiency in electrolyte, or by fixation, the phenomenon is a pptn. of the 
globulins. In the opsonic reaction the interaction between the globulin and the bac- 
terial surface leads to alterations in the chemotactic forces operating between bacter- 
ium and leucocyte. G. H. S. 

Chemotherapeutic experiments on wound diphtheria. L. Franz. Med. Klin. 17, 
107-8(1921). — Although antitoxin may result in neutralization of the toxins absorbed 
from a wound infected with B. diphtherias it is of questionable value in eliminating the 
organisms from the lesion. Various chem. corapds. which have been, or might be, 
employed in direct chemotherapy, were tested in vitro for their antiseptic and disin- 
fecting properties. Inhibition of growth (24 hr. exposure) was effected by the following 
eompds. in the concn. noted: methylene blue, 1 : 400,000; Ag-methylene blue (argo- 
chrome), 1: 128,000; crystal violet, 1: 800,000; 3,6-diaminoaeridine chloride, 1:128,000; 
trypaflavine, 1 : 256,000; argoflavine, 1 : 1 ,000,000 ; optochin, 1 : 8,000; eucupine 1 : 64 , 000 ; 
vuzin, 1 : 256,000. In the detns. of actual disinfecting power the derivs. of acridine 
and hydrocupreine were particularly efficient. G. H. S. 

Two new alumina preparations and their antibacterial action. Piorkowski. 
Med. Klin. 17, 782-3(1921). — The bactericidal action of two eompds. (a) an alumina 
prepn. contg. Ca, lactic and tartaric acids; and (6) a combination of alumina, lactic 
and tartaric acids and Na perborate was detd. upon staphylococci, streptococci and 
B. coli. Both eompds. showed considerable bactericidal power as well as a growth- 
inhibiting activity. G. H. S. 

Studies on bacterial nutrition. I. Growth of Bacillus influenzae in hemoglobin- 
free media. Theodor Thjotta. Rockefeller Inst., Med. Research. J. Exp. Med. 33, 
763-71(1921). — B. influenzae will grow profusely in hemoglobin-free media consisting 
only of. plain broth and emulsions or exts. of mucoid bacilli and B. proteus. The emul- 
sions and the exts. can be boiled and filtered through Berkefeld filters without losing 
their growth-inducing property. This effect of bacterial exts. is possibly due to sub- 
stances belonging to the so-called vitamines. II, Growth accessory substances in 
the cultivation of hemophilic bacili. Theodor Thjotta and O. T. Avery. Ibid 
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34, 97-114. — The hemophilic bacteria, of which Bacillus influenzae serves as a type, re- 
quired for their growth 2 distinct and separable substances, both of which arc present 
in blood and neither of which alone suffices. These are : a vitamine-like substance which 
can be extd. from red blood corpuscles, from yeast, and from vegetable cells, which is 
relatively heat labile and absorbed from soln. by certain agents; a so-called X substance 
which is present in red blood cells, is heat stable and acts in minute amts. C. J. W. 

Lactic fermentation (Kayser) 12. Influence of fermentation products of bacteria 
on corrosion in condensers (Grant, et al.) 9. 

D— BOTANY 

CARL L. ALSBERG 

Relation of catalase, oxidase, and hydrogen-ion concentration to the formation 
of overgrowths. R. B. Harvey. Am. J. Botany 7, 211-21(1920). — A comparative 
study of normal tissues of plants and tumor tissues produced by Bacterium tumefaciens 
shows certain chem. differences. Ricinus and beets arc the principal plants studied. 
No significant difference is found in osmotic concn. as detd. by a thermocouple or by 
f. p. The greater significance is attached to detns. by a thermocouple. Juices ex- 
pressed from tumor tissue showed consistently a little lower H-ion concn. than those 
from h eal thy stem tissue. The activity of oxidase and catalase is considerably greater 
in tumerous than in healthy tissue. It is suggested that this may be due to the lower 
H-ion content. The tumerous tissue produced by B. tumefaciens was essentially the 
same as that produced by freezing. M. S. Anderson 

Effect of ammonium sulfate upon plants in nutrient solutions supplied with ferric 
phosphate and ferrous sulfate as sources of iron. Linus H. Jones and John W. 
Shivs. N. J. Agr. Expt. Sta. J. Agr. Research 21, 701-28(1921); cf. C. A. IS, 1153. — 
The effects of (NH 4 )jS0 4 in nutrient solns. upon the growth of young -wheat plants and 
its influence upon the ability of the plants to utilize Fe from a sol. Fe' and an insol Fe"' 
salt were studied. A study of the change in reaction of the nutrient solns. induced by 
contact with the plant roots was also made. Two series of culture solns. were used: 
the first comprized 20 solns. selected from theTottingham series of 84 and the second 
series consisted of the same solns. modified by substituting (NH 4 ) 2 S0 4 for the KNOj 
in equiv. osmotic concns. All the solns. had a total osmotic concn. value of approx. 
1 atm. The sol. and insol. Fe in the form of FeS0 4 and FeP0 4 , resp., was added to the 
solns. in quantities of 0.83 mg. of Fe per 1. of soln. The culture solns. were renewed 
at regular intervals of 3# days throughout the entire growth period of 35 days. A 
description of the nutrient solns. used, the max. and minimum temps., the av. daily loss 
of HjO by evapn. from standard white and black spherical atmometers and the character 
of the days during the exptl. periods are tabulated. The dry wts., yields of wheat tops 
and roots, the amts, of Fe supplied to each culture, also the pn values and score of the 
yellowness of the leaves of the culture solns. are recorded. The H-ion concn. and the 
dry wts., the yields of wheat when Fe in the form of FeS0 4 was used, the voL -molecular 
partial concns. and ranges for the salts in the solns. producing the 6 highest yields of 
tops and roots in both series are given. Some of the results are shown by graphs. The 
plants grown in the Tottingham solns. invariably produced a marked decrease in H-ion 
concn. of the solns., while in the early stages of growth in the (NH 4 ) 2 S0 4 solns. an in- 
crease of H-ion concn. took place. The direction of the change in reaction of the culture 
solns. produced by the growing wheat plants was detd. by the nature of the salt constitu- 
ents in the solns. FeP0 4 in the quantities used was not sufficiently available in the 
Tottingham solns. to supply the needs of the plants for Fe. The low yields produced 
by these solns. were correlated with a high degree of chlorosis and with high pn values. 
On the other hand this form of Fe appears to be readily available to the plants in the 
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solns. contg. (NHO2SO4. The high yields produced by these solns. were associated 
with relatively low pa values and the plants were free from chlorosis. FeSO« in the 
amts, used was sufficiently available in the Tottingham solns. to satisfy the needs of 
the plants for Fe. These solns. with the sol. form of Fe produced excellent growth and 
high yields and no chlorotic or toxic effects were apparent. The solns. contg. (NH 4 V 
SO4 with this form of Fe in quantities of more than 0.01 mg. of Fe per 1. of nutrient soln. 
were very toxic to the plants, the degree of toxicity increasing with an increase in the 
amts, of Fe added to the solns. The nature of the nutrient solns. with respect to the 
salt constituents and H-ion concn. appears to det. the availability and the efficiency of 
a given Fe salt for plant growth. The 6 highest yields of wheat tops from the Totting- 
ham series are correlated with relatively wide ranges in the proportions of all 4 salts 
employed. The 6 highest yields of tops from the scries contg. (NHi^SCL are associated 
with relatively wide ranges in the proportion of KHjPCL, Ca(N0 3 ) 2 and MgS0 4 but 
with a narrow range in the proportions of (NH^uSCL. In the series of solns. contg. 
(NH^sSOt, high yields of tops were generally associated with high yields of roots; but 
no such correlation between tops and roots existed in the Tottingham series. F. C. C. 

The action of neutral salts on the plasma of plants. II. Hugo Kahho. Dorpat, 
Estland. Biochem. Z. 120 , 125-42(1921). — Studies are reported of the plasmolyzing 
effect on cells of red cabbage and Tradcscantia zebrina of a large series of salts. The 
results indicate in general that the coagulating effect on the plasma is dependent on 
both ions and has an additive character in which the anion is of more significance than 
the cation. The material is presented in such detail that it is unsuitable for abstracting. 

F. S. Hammett 

Leaf-tissue production and water content in a mutant race of Phaseolus vulgaris. 

J. A. Harris. Bot. Gaz. 72 , 151-101(1921); of. Science 36, 71.3(1912) and C. A. 7 , 104. — 
"This paper presents the results of an investigation of green weight, dry weight, and of 
the ratio of green weight to dry weight in primordial leaf tissue in mutant and parental 
races of Phaseolus vulgaris. The data show that when grown under as nearly identical 
conditions as possible the primordial leaves of the mutant (tctracotyledonous) show a 
smaller green weight, a smaller dry weight, and a lower ratio of dry weight to green 
weight than those of normal (dicotyledonous) parental race. Thus the tetracotyledo- 
nous race is distinguished not merely by striking morphological difference, but by 
physiological differentiation as well. In this respect the results for the heritable mutant 
race are in agreement with those for variant individuals within the same strain.” 

Benjamin Harrow 

The effects of yeast vitamine water-soluble B on plant cell masses and on bio- 
colloids. D. T. MacDougal. Desert Lab., Tucson, Ariz. Proc. Soc. Exptl. Biol. 
Med. 18 , 85-7(1920). — A soln. of H 2 0-sol. B yeast vitamine at 0.1%, £h = 5.25, causes 
a hydration in excess of that which may take place in H 2 0 in agar, agar and soap, agar- 
gelatin, agar-gelatin and salts, and in gelatin. Lessened hydration ensues in agar and 
salts, agar-gelatin and soap, gelatin and salts, and gelatin and soaps. Mature fruits, 
pith and joints of plants show excessive swelling in vitamine solns. Dried cell masses 
of roots and joints of Opuntia show excessive swelling in vitamine soln. Lessened hydra- 
tion ensues in young tubers of potato and roots of corn, a result parallel to those ob- 
tained from mixture of agar, gelatin and soap. Increased hydration takes place in 
root tips of orange seedlings and of strawberry plants. V. C. Myers 

Maximum values of osmotic concentration in plant tissue fluids. J . A. Harris, 
R. a.’ Gortner, W. F. Hofman and A. T. Valentine. Carnegie Sta. Expt. Evolution 
and Univ. Minnesota. Proc. Soc. Exptl. Biol. Med. 18, 106-9(1921); cf. C. A. 15 , 
1035, 1336.— Concns. measured by a f.-p. depression of 13.0°, presumably the equiv. 
of 153 aims., may be found in the tissue fluids of apparently normal leaves. V. C. M. 
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Effects of age and of the inclusion of salts on the heterotropic action of collodial 
bodies of cytological interest. D. T. MacDougal. Desert Lab., Tucson, Ariz. 
Proc. Soc. Exptl. Biol . Med. 18, 244-0(1921). — The alterations in dimensional relations 
resultant from age, from the incorporation of salts (KC1, CaClj, IIC1, NaCl, MgClj) in 
concns. within the range of occurrence in the cell, and from hydration in various solns. 
are to be included in the possibilities of conditions affecting growth and cytological struc- 
ture. V. C. Myers 

Discovery of sugar on Douglas fir. K. Dickie. Am. Forestry 26, 84-0(1920); 
Botan. Abstracts 5, 175. — In certain parts of the dry belt of British Columbia a manna 
is formed at the tips of the needles of the' Douglas fir. It contains about 50% of the 
trisaccharide melezitose. As a succession of days of sunshine is required for itjj forma- 
tion, the fir does not yield a harvest of manna that can l>e depended upon. T. G. P. 

Anatomical and morphological research on var. tuberosa of Arrhenatherum elatius 
recently found in Piedmont. Alphonsina Mondino. Atti. accad. set. Torino 54, 
782-94(1919). Botan. Abstracts 4, 151. — The tuberous internodes of the rhizomes of 
this species contain a reserve carbohydrate, graininin, CjdLnOm, related to inuliii. 
It occurs dissolved in the liquid of the Icucoplasts and crystallizes in sphaerocrystals. 
It is insol. in EtOH, m. 209°, is levorotatory and yields fructose on hydrolysis. 

T. G. Phillips 

Inheritance of sugar and starch characters in corn. R. A. Harper. Bull. Torrey 
Botan. Club 47, 137-80(1920). Botan. Abstracts 5, 201. — The dominance of starchiness 
is shown in the first cross, but in segregating generations, intermediate kernels, ranging 
from almost pure sweet to almost pure starchy, were obtained. There is a marked 
tendency for intermediate types to breed true, but with more of an inclination to revert 
to the sweet tlian to the starchy type. T. G. Phillips 

The existence of free anthocyanidins in the fruits of Ruscus aculeatus and Solanum 
dulcamara. St. Jonesco. Compt. rend. 173, 168-71(1921). — An acid ext. of the fruits 
of these species contains a color that is sol. in amyl ale. and is not washed out by H 2 0. 
J. concludes that free anthocyanidins exist along with the anthocyanins in these fruits. 

T. G. Phillips 

The condition of chlorophyll in the plastids. V. Lubimenko. Compt. rend. 173, 
365-7(1921).— Chlorophyll may be extd. completely from leaves of Aspidistra clalior, 
by rubbing in a mortar with HjO. After filtration through paper and asbestos, a stable 
clear, green soln. is obtained, which has the same absorption spectrum as the leaf itself. 
The chlorophyll is pptd. or changed by methods that coagulate proteins. If solus, of 
free chlorophyll in EtOH or MeOH are dild. with varying amts, of H 2 0, crystals are 
formed whose structure varies with the extent of the diln. The action of the ales, is 
much more complex than simple replacement of the phytyl group. L. concludes that 
chlorophyll is chemically combined with proteins in the chloroplasts, that the chloro- 
phylls of different species may differ, and that, in a single species, only one chlorophyll 
is present. T. G. Phillips 

The formation of pearl glands in the Ampelidae. Heinrich Walter. Flora 14, 
187-231(1921). — The accumulation of salts in the intercellular spaces near stomata 
together with the hydrolysis of starch in the ceils causes the small swellings that are 
called pearl glands. The chlorophyll is destroyed and oil drops separate in the cells. 
These growths produce no secretion. They are favored by rapid growth, a good supply 
of soil moisture, and rapid evapn. None has been found that exceeds 2 mm. in diameter. 

T. G. Phillips 

The rate of transfer of dissolved substances in the plant. Luise Birch-Hirsch- 

EELD. Jahrb. wiss. Botan. 59, 171—202(1919); Botan. Abstracts 7, 305-6. — Studies 
were made of the rate of conduction in various plants of solns. of LiNO s , (NH^gCOs, 
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EtOH, methylene blue, eosrn and other substances in the parenchyma of the cortex and 
in the phloem. The downward movement observed was much slower than the normal 
transpiration stream, but reached 1-10 cm. an hour when 1% LiNO* was used. 

T. G. Phillips 

The influence of light on the growth and the absorption of nutrient salts by oats. 
H. Wiessmann. Landw. Jahrb. 35, 183-90(1919); Botan. Abstracts 7, 317. — Oats 
grown on a roof and in a shaded court are contrasted. The former stooled better, had 
stronger stalks, blossomed and ripened earlier, yielded more of both grain and straw, 
and had taken up more N, P and K. The latter contained much the higher percentage 
of N. P and K. ' T. G. Phillips 

Resistance of certain varieties of cultivated plants to parasites. C. Brick 
Nalurw. Wochsckr. 18, 391-4(1919); Botan. Abstracts 7, 171-2. — Aside from morpholog- 
ical differences, and differences in the time of flowering or maturing, some varieties 
of plants are not attacked by parasites because of an increased content of acid and 
sugar or tannins. T. G. Phillips 

A theory of geotropism; some experiments on the chemical reversal of geotropic 
response in stem and root. James Small. New Phytol. 19, 49-63(1920); Bolan. 
Abstracts 7, 202-3. — Geotropic response is caused by differences in permeability between 
the tipper and lower cells of the bending organ. The protoplasm of roots is more acid 
than the isoelec, point of the amphoteric colloids present, that of the stem is less acid. 
Polarization is greater in the upper side of a cell; therefore, in roots an action current 
flows from the upper to the lower side of the perceptive region, having its max. effect 
on the under side of the root, and causing increased permeability. The situation is 
reversed in stems because the protoplasm is electronegative. Roots become negatively 
geotropic when grown in an atm. containing small amts, of NH*, and conversely, stems 
become positively geotropic when grown in an atm. contg. AcOH. T. G. Phillips 
Nature of hardening in vegetable plants. J. T. Rosa. Proc. Am. Soc. Hort. 
Set. 16, 190-7(1920); Botan. Abstracts 7, 157. — The hardening of cabbage plants is 
accompanied by an increase in the % of dry wt. and a lowering of the f. p. of the cell 
sap. There is an accumulation of sugar, and also an increase in starch and total poly- 
saccharides. Practices that check the rate of growth of cabbage, lettuce and tomatoes 
induce a greater degree of hardiness to cold. T. G. Phillips 

Biology of the peronospora of the vine. E. Pantanelli. Rev. Patol. Veg. 10, 
51-72(1920); Bolan. Abstracts 7, 290. — High humidity favors the attack of this fungus 
because the stomates are open, and because of its effect on the compn. of the leaves, 
causing them to contain a higher proportion of sol. carbohydrates, P and N. Young 
leaves arc not often attacked because the stomates are closed, and because they contain 
little sugar, starch and sol. N compds. T. G. P hilli ps 

Breeding the tea plant. C. P. Cohen Stuart. Z. PHanzenzucht. 7, 157-204 
(1920); Botan. Abstracts 7, 266. — Some correlation seems to exist between the size of 
leaf tip and tannin content; at least only races with a tip over 9 mm. contain more than 
15% tannin. T. G. Phillips 

The relation of the hydrogen-ion concentration of nutrient solutions to growth 
and chlorosis of wheat plants. A. G. McCall and J. R. Haag. Soil Science 12, 
69-77(1921). — Wheat plants were grown for 2 months in 4 different nutrient solns., 
each of which was modified in such a way as to have 3 distinctly different pa values 
wi ,hout materially altering the concn. of the six essential ions of the nutrient solns. 
The H-ion concn. influenced the growth rate. The plants grown in solns. with a pn 
of 4.2-7.0 suffered from chlorosis. W. J. Robbins 

How are gums formed in plants? Anon. Farben-Ztg. 26, 2415-6(1921). — A 



1921 


ii — B iological Chemistry 


3663 


very brief review of the various theories of the formation of gums. The author accepts 
the theory of von Wiesuer that gum is produced in plants through an enzyme process. 

F. A. Wertz 

Lignin and hurain substances. K. G. Jonas. Breslau. Z. ongew. Ckem. 34, 
Aufsatzteil, 289-91(1921). — The lignin prepd. by Willstiitter’s method (A) is probably 
less changed than by any other method of prepn. Chlorination, if carried out with 
careful cooling, always yields the same chloride. With 1% HC1 , A is further hydro- 
lyzed (B). HBr-AcOH completely demcthylates the product. This product is no 
longer sol. in PhOH. The condensation product of A and PhOH, phenollignin (6), 
is an amorphous brown product, while B yields a phenollignin (a) which distils at 230- 
40° and 10 mm.; a is changed by KOH to an isomeric, much darker acid, from which 
a nearly colorless dihydro acid is obtained by reduction. On oxidation of a oxalic and 
picric acids are obtained. J. feels that no proof of the aromatic nature of lignin has 
yet been given. The natural humin substances probably have their origin in the liexoses. 
He does not agree with Fischer that lignin is the source of humin. C. J. WEST 

Gelatinization of starch in cold water in presence of alkalies or neutral salts (Rby- 
chi.br) 2. 


E— NUTRITION 


PHILIP B. HAWK 


NORMAL 

Blockade and internal secretion. E. SehrT. Miinch. med. Wochschr. 68, 268-70 
(1921). — The I content of the sheep thyroid in the last years in Germany was very small. 
Ext. of adrenal glands of animals did not contain any epinephrine. S. AmbERG 
Some urinary changes in normal individuals on the pellagra-producing experimental 
diet. M. X. Sullivan. U. S. Pub. Health Service. Arch. Intern. Med. 28, 119-23 
(1921). — Six normal people (5 men, 1 woman) were placed on a diet similar to that em- 
ployed by Goldberger (C. A . 10, 1885) for the exptl. production of pellagra. An accident 
caused the discontinuance of the expt. after 4 or 5 days. Analyses of the urine showed 
that “The av. vol. decreased; the total N and urea N decreased markedly, the urea N 
especially; the NH S decreased slightly. The ratio of urea N to total N was markedly 
lowered, the NH 3 ratio increased. The findings recorded for the fourth day on the diet 
are comparable to those which obtain in the urine of pellagra patients in the active stages 
of the disease (C. A. 15, 1919) especially for total N, urea and, to a degree, for NHj, 
and are such as would obtain on a low protein diet as found by Folin.” I. Greenwald 
Vitamine studies. VIII. The effect of heat and oxidation upon the antiscorbutic 
vitamine. R. Adams Dutcher, H. M. Harshaw and J. S. Hall. Univ. Minnesota. 
J. Biol. Chem. 47, 483-8(1921); cf. C. A. 15, 550. — By using guinea pigs kept on a diet 
of 60% unhulled oats and 40% chopped alfalfa hay, previously autoclaved at 15 lbs. for 
30 min., as the subjects and feeding them daily 3 cc. orange juice, mixed with 0.1 vol. 
H 2 0 or 3.5% H 2 0 2i and subjected to varying treatment, it was found that the antiscor- 
butic action of the orange juice dild. with H 2 0 was not destroyed by heating for 30 min. 
to 63° in closed vessels or to boiling under reflux condenser. The orange juice that had 
been mixed with H 2 O 2 was made less effective as an antiscorbutic and the destructive 
effect was markedly increased when the mixt. was heated to 63° or to 100°. I. G. 

Animal calorimetry. XVII. The influence of colloidal iron on the basal meta- 
bolism. Einar LangfeldT. Cornell Univ. Med. College. J. Biol. Chem. 47, 557-63 
(1921); cf. C. A. 14, 557. — The intravenous injection of 5 cc. colloidal Fe into dogs 
weighing about 9.4 kg. caused an increase in the heat production of 7% in one dog and 
15% in the other. The respiratory quotient was slightly increased, as was the excretion 



3664 


Chemical Abstracts 


Vol. 15 


of N in the urine, but the chief increase in total heat production was due to an increased 
non-protein metabolism. I. Greenwald 

The use of cottonseed to increase the percentage of fat in milk. Andrew C. 
McCandlzsh. Iowa Agr. Expt. Sta. J. Dairy Sci. 4, 310—33(1921).— Expts. were 
undertaken to increase the fat content of milk temporarily by replacing certain constitu- 
ents of the grain ration with cottonseed meal. The substitution of cottonseed ineal 
for old process linseed oil meal and bran produced no marked change in % of fat but 
tended to cause increase when replacing cracked corn. All cows are not uniform in 
their reaction to cottonseed meal; some will lose appetite, be subject to digestive dis- 
turbances, and to decrease markedly in production of milk if a limited amount of meal is 
used in ration. The large decrease in milk production is accompanied by a high % fat. 
Increases in fat due to sudden administration of cottonseed meal take place in a compar- 
atively short time and are not of long duration. The readministration of the meal 
before the cows recovered from the effects of the first administration tended to decrease 
rather than increase the fat content of the milk. The literature on this and other high 
protein foods is reviewed and 60 references are given. H. A. Lepper 

Antineuritic vitamine in skim milk powder. J. M. Johnson and C. W. Hooper. 
U. S. Public Health Service. Public Health Repts. 36, 2037-43(1921).— The amt. of 
skim milk powder (spray process) required completely to protect pigeons on .a diet 
of polished rice from polyneuritis was found to correspond to about 75 cc. of liquid 
milk daily, an amt. comparable to the quantity of fresh milk required (Gibson and 
Concepcion, Philippine J. Sci. 11 (B), 119(1916)) for complete protection. The 
process of drying skim milk does not lead to an appreciable destruction of the anti- 
ncuritie vitamine H. B. Lewis 

The growth-promoting properties of milk and dried milk preparations. J. M. 
Johnson. U. S. Public Health Service. Public Health Repts. 36, 2044-57(1921); 
cf. preceding abstract. — The spray process of drying skim milk did not alter the content 
of the water-sol. vitamine as evidenced by the growth of white rats when skim milk 
powder, water, and butter fat were added to a basal diet (see below), in comparison 
with fresh or pasteurized milk. Excessive amts, of liquid milk (3.5 parts to 1 part of 
a basal diet contg. casein, starch, salt mixt., lard, butter, and agar) gave subnormal 
growth after a time, owing to the high amt. of liquid in proportion to the solids. For 
albino rats, at least 2.5 parts of milk to 1 part of the basal diet were found necessary 
to supply watcr-sol. vitamine and promote normal growth. This is in agreement with 
the work of Osborne and Mendel ( C . A. 12, 1657) in which the daily requirement of 
fresh milk was found to be 10 cc. H. B. Lewis 

The law of surface area in energy metabolism. J. R. Murlin. Science 54, 
196-200(1921). — A critical examn. of the relative values of surface area and body wt. 
as measures of body metabolism. Cf. Harris and Benedict, C. A. 13, 1221, 1722; 
Benedict and Talbot, C. A. 15,2474. H. B. Lewis 

Bibliography of the vitamines. Albert Jacques Joseph Yandevelde. Bull, 
inst. fermentations Gand 29, 241-60(1920). Albert R. Merz 

Preliminary experiments with the fat-soluble vitamine (vitamine A). H. C. Sher- 
man, F. L. MacLeod and M. M. Kramer. Columbia Univ. Proc. Soe. Exptl. Biol. 
Med. 18, 41-3(1920). — Skimmed milk contains about half as much fat-sol. vitamine as 
whole milk, according to results of feeding expts. Fat-sol. vitamine is essential to 
growth and has quite as striking an influence on reproduction. A surplus of this vita- 
mine above immediate needs of growth or maintenance may be largely stored in the 
body ar.d used later, to meet the needs of reproduction and lactation, or to carry the 
animal over a period of subsistence upon foods deficient in this vitamine. Dry heating 
at 100° with free access of air only very slowly destroys fat-sol. vitamine. V. C. M. 
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Differential survival of male and female dove embryos in increased and decreased 
pressures of oxygen: A test of the metabolic theory of sex. O. Riddle. Carnegie Sta. 

Exp. Evolution. Proc. Soc. Exptl. Biol. Med. 18 , 88-91(1920).— Evidence is presented to 
show that sex is a factor in survival, and that it is the males which best survive increased 0 
pressures and females which best survive decreased pressures and cooling. V. C. M. 

Does growth require preformed carbohydrate in the diet ? T. B. Osborne and 
b. B. Mendel. Yale Univ. Proc. Soc. Exptl. Biol. Med. 18 , 136-7(1921). — Rats 
receiving a diet in which the amt. of digestible carbohydrate was at most exceedingly 
small can grow from an early age to adult size. The rations included protein, casein, 
edestiu, or extd. lean beef, inorg. salts, agar-agar, lard, butter fat and 0.4 g. daily of dried 
yeast furnishing vitamine B. Agar-agar was not necessary for such growth . V. C. M. 

The antiscorbutic property of raw, dried and cooked apples and bananas. M. H. 
Givens, H. B. McClugagE and E. G. Van Horne. Univ. of Rochester. Proc. 
Soc. Exptl. Biol. Med. 18 , 140-1(1921).— A per diem dose of 10 g. of raw apples or of 
bananas will protect a guinea pig against scurvy for 3 mos. An cquiv. amt. of these 
foods cooked at 100° for 15 min., or dried at 55-60°, or both dried and cooked will not 
protect the animals against scurvy. V. C. Myers 

The destructive effect of oxidation on antiscorbutic vitamine. A. F. Hess and 
L. J. Unger. Col. Phys. Surg. N. Y. Proc. Soc. Exptl. Biol. Med. 18 , 143(1921). — 
Some of the antiscorbutic potency was destroyed by allowing milk to stand in'tiie in- 
cubator overnight with H 2 O 2 , and by subjecting orange juice to 0 for a short time. This 
factor is important in comparing the effect of various manipulations on destruction of 
antiscorbutic power. V. C. Myers 

Studies in the physiology of vitamines. Is water-soluble vitamine identical with 
secretin? G. R. Cowgill. Yale Univ. Proc. Soc. Exptl. Biol. Med. 18 , 148-9(1921). 
—The effect of exts. of rice polish, wheat embryo, navy bean and yeast, and neutralized 
tomato juice (all shown to contain vitamine B) on the ilow of pancreatic juice and bile 
in normal dogs and dogs fed a diet lacking vitamine B gave negative results except in 
the case of tomato juice. V. C. Myers 

The effect of heat and age upon the antiscorbutic vitamine in tomatoes. M. H. 
Givens and H. B. McClugage. Univ. Rochester and Western Penna. Hosp., Pitts- 
burgh. Proc. Soc. Exptl. Biol. Med. 18 , 164(1921).— Guinea pigs are protected against 
scurvy by daily doses of 2.5 g. fresh raw tomatoes; by 10 g. fresh raw tomatoes heated 
1 hr. at 100°; by 2 g. dried tomatoes heated 15 min. at 100°; by 10 g. tomatoes canned 
at 15 lbs. pressure for 30 min.; by 3 cc. com. canned tomatoes 3 yrs. old; and by 10 g. 
com. canned tomatoes, 3 yrs. old, cooked 15 min. at 100°. V. C. Myers 

The effects of citrates, malates and phosphates upon the calcium balance and the 
calcium content of the blood. G. W. Clark. Univ. Calif. Proc. Soc Exptl. Biol. 
Med. 18 , 165-6(1921).— Repeated subcutaneous injections of citrate, malatc or phos- 
phate have no effect on the Ca balance of rabbits receiving a Ca-rich diet. The Ca 
content of the blood may be temporarily decreased by the injection of large doses of 
citrate. Rabbits on a low Ca intake may, after phosphate injection, exhibit a decrease 
of 20-26% in the Ca content of the blood and still maintain a positive Ca balance. This 
observation emphasizes the suggestion that animals may adjust themselves to different 
“Ca levels” just as is true of N. V. C. Myers 

Growth on diets containing more than ninety per cent of protein. T. B. Osborne 
and b. B. Mendel. Yale Univ. Proc. Soc. Exptl. Biol. Med. 18 , 167—8(1921). — On 
diets contg. 95% protein (casein), 5% inorg. salts, and vitamines (tablets of alfalfa, and 
yeast), rats have grown to 3 times their wt. at the beginning of the trial. The vitamine- 
bearing substances were the only noteworthy sources of either fat or carbohydrate, 
and supplied 4r-8% of the food eaten. V. C. Myers 
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The addition of yeast to a milk diet. P. B. Hawk, C. A. Smith, and 0. Bbrgbim. 
Jefferson Med. Col. Proc. Soc. Exptl. Biol. Med. 18, 168(1921). — Rats receiving a 
diet of milk and yeast made more satisfactory growth gains than did rats receiving 
milk with no yeast. As milk has been shown to be low in HjO-sol. "B” vitamine, which 
is present in yeast in high concn., yeast may be found to be an important addition to 
the diet of infants. V. C. MyBrs 

The nutritive properties of milk, with special reference to growth and reproduction 
in the white mouse. H. A. Mattiu,. Univ. Rochester. Proc. Soc. Exptl. Biol. 
Med. 18, 242-3(1921); cf. C. A. 14 , 3701.— On a diet of 93% dried whole milk, 2% salt 
mixt. and 5% yeast, a fourth generation has been obtained in white mice. Animals 
on this food without yeast become pregnant, and young are bom, but they are small, 
and die within 3 or 4 days. V. C. Myers 

The presence of vitamin e A in the peel of common citrous fruits. E. Cooper. 
Univ. Chicago. Proc. Soc. Exptl. Biol. Med. 18, 243-4(1921). — The addition of evapd. 
EtsO and ale. ext. of orange peel to a diet otherwise free from fat-sol. vitamine permitted 
young rats to mature, mate, and raise young. Similar prepns. from lemon and grape 
fruit peel also contain the fat-sol. vitamine. V. C. MyERS 

The relation of acid-base equilibrium in the body to excretion of phosphorus and 
calcium. T. F. Zucker. Columbia Univ. Proc. Soc. Exptl. Biol. Meo. 18, 272-5 
(1921). — An attempt was made to formulate the relation of acid-base equil. to the urinary 
and fecal Ca and P excretion in normal adult man on a mixed diet contg. Ca and P in 
an easily available form. In the normal period, 57% of P and 28.7% of Ca are found 
in the urine, while in the alk. period, when 15 g. NaHCO* was given, these figures are 
44% and 22%, reap. The acid period, in which 300 cc. 0.1 N HC1 were given, shows 
a reversal of this change, more Ca (61%) and P (32.4%) appearing in the urine. The 
effect of the alk. period was to increase the amt. excreted in the feces, and the acid de- 
creased this amt. The rendering of Ca and P more or less available in this way is of 
importance in nutrition. V. C. Myers 

Nutritive exchanges of animals, a function of body weight. Louis Lapicque. 
Compt. rend. 172, 1526-9(1921); cf. C. A. 3, 1317, 1659. — The relations of nutritive 
exchanges to body surface and to body wt. are discussed and are illustrated by curves. 
With the rat and other small animals these relations appear to be nfearly alike as shown 
by closely approximating curves L. W. Riggs 

Physiologic mechanism of the resistance of rabbits to the lack of vitamines. J. 
Lopez-Lomba and Paul Portier. Compt. rend. 172, 1682-1(1921); cf. Portier and 
Random, C. A. 14 , 1703. — Expts. were made by feeding young rabbits, weighing less 
than 1 kg., and adult rabbits weighing more than 1 kg. with various rations sterilized 
at 1 25 a to 130°, or rations naturally deficient in vitamines. Adult rabbits resisted in- 
definitely the deficiencies in rations sterilized at high temps, while young rabbits died. 
It appears probable that the bacteria, which develop normally in the lymphoid tissue, 
furnish the vitamines lacking in the ration. In the young rabbit this source of vita- 
mines is insufficient and the younger the animal the more rapidly it approaches a fatal 
termination. L. W Riggs 

Report of the Department of Station Chemist C. T. DowEU,. Oklahoma Agr. 
Expt. Sta., 2 Qth Ann. Rept. 1920, pp. 28-29. — Rabbits were fed peanuts for 40 days, after 
which some were killed, and others were starved for 3, 4, and 7 days. The results 
indicate that the liquid fat is used first and that the back fat is used before the fat of 
the kidneys. In working with grain sorghums, it is stated that the results show that no 
definite relation exists between the amt. of oxidase and the amt. of Mn present in differ- 
ent sorghums. J. J. Skinner 
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ABNORMAL 

The present position of diabetes treatment Carl von Noordbn. Umschau 
25, 517-20(1921). E. J. C. 

Studies on experimental rickets. VIII. The production of rickets by diets low 
in phosphorus and fat-soluble A. E. V. McCollum, Nina Simmonds, P. G. Shipley 
and E. A. Park. Johns Hopkins Univ. J. Biol. Ckem. 47, 507-27(1921); cf. C. A. 15, 
882. — Rats receiving a diet apparently deficient only in fat-sol. A and in P but contg. 
2% CaCOs (and therefore adequate in Ca) developed rickets. The addition of 0.5% 
butter-fat prolonged life but did not prevent the appearance of rickets; in fact, by pro- 
longing life it seemed to afford time for fuller development of rickets. Increasing the 
Ca:P ratio led to an even more marked degree of rickets. From these expts., others 
as yet unreported and those of Sherman and Pappenheimer (cf. C. A. 15, 3516) it is 
concluded that rickets may be produced by disturbances in the diet of the optimal ratio 
between Ca and P.in the absence of an amt. of an org. substance contained in cod liver 
oil sufficient to prevent them. The relation between Ca and P in the diet is of greater 
importance in securing proper calcification than the abs. amts, of the salts themselves. 

I. Greenwalo 

Pellagra. J. C. Denstbn. Scranton, Penn. Am. J. Clin. Med. 28, 379-84 
(1921). — - Review of theories as to the cause of pellagra with report of a case. Pellagra 
is not considered contagious, but to be due to dietary faults. H. B. Lewis 

The effect on the guinea pig of deprivation of vitamine A and of the antiscorbutic 
factor, with special reference to the condition of the cosochondral junctions of the ribs. 
Francis M. TozER. Lister Inst. J . Path. Bact. 24, 306-25(1921). — The results are 
recorded of expts. on guinea pigs which were devized to investigate and distinguish 
between the effects produced of antiscorbutic factor, of vitamine A, or of both. The 
effect of deprivation of vitamine A is indistinguishable from the effect of scurvy. 

John T. Myers 

A new diet for gastric ulcer. W. Coleman. Univ. and Bellevue Hosp. Med. Col. 
Proc . Soc. Expll. Biol. Med. 18, 43*4(1920) .—Complete rest is given the stomach for 
3 to 5 days through use of glucose enemata. Then 2 or 3 and later 5 or 6 egg whites, 
and olive oil gradually increased up to 150 cc. a day are given by mouth, with 100 g. 
glucose given by rectum, bringing the energy intake to 2200 calories. This is continued 
for 3 or 4 wks. Satisfactory results have been observed during 8 yrs. experience with 
this diet. It aids in protecting the ulcer from mechanical and chem. injury. V. C. M. 

The carbohydrate-fat ratio in relation to the production of ketone bodies in diabetes 
mellitus. W. S. Ladd and W. W. Palmer. Johns Hopkins Univ. and Hosp. Proc. 
Soc. Expll. Biol. Med. 18, 109-10(1921).— A study of the percentage relationship of 
fat and carbohydrate in the diet of diabetic patients, when ketone compd. excretion 
showed a marked increase, suggests that the ratio of carbohydrate to fat necessary for 
complete oxidation of the fat may be about the same as Zeller obtained for normal 
people. V. C. Myers 

The glucose mobilization rate in hyperthyroidism. B. J. Sanger. Columbia Univ. 
Proc. Soc. Expll. Biol. Med. 18, 117-20(1921).— In all of 8 cases of Grave's disease 
studied, there was an original increase in the total metabolism of 30% or over; in all 
but 1 case there was an increase in the carbohydrate metabolism as manifest by the 
high respiratory quotient and the calculated amt. of carbohydrate burned. The pleth- 
ora of carbohydrate in the blood stream might account for this increase. The evi- 
dence seems to point to the fact that the liver has a decreased ability to demobilize 
carbohydrate from the blood stream, or perhaps there is a hypermobilization rate. 

V. C. Myers 

The failure of rats to develop rickets on a diet deficient in vitamine A. A. F. Hess, 
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G. F. McCann and A. M. Pappeniieimer. Col. Phys. Surg. N. York. Proc. Soc. 
Expil. Biol. Med. 18, 260-7(1921). — A lack of fat-sol. vitamine in a dietary otherwise 
complete does not lead to the development of rachitic lesions in rats. The effect of 
various modifications of a diet producing rickets in rats. A. M. PappenheimEr, 
G. F. McCann, T. F. Zucker, and A. P. Hess. Proc. Soc. Exptt. Biol. Med. 18, 267-70 
(1921); cf. C. A. 15, 3308. — The protection against rickets in rats conferred by basic 
K phosphate is due to the phosphate and not the K. The minimal amt. of phosphate 
(ealed. as P) is between 50 and 25 mg. %. Further data are given to show that in rats, 
absence of fat-sol. vitamine does not produce rickets, nor does its presence prevent it. 
“Harris yeast vitamine" gave complete protection against rickets in 3 rats. It is suffi- 
ciently rich in P to account for the protection. V. C. Myers 

Metabolism of a dwarf. Fritz B. Taebot. J. Am. Med. Assoc. 74, 1225(1920). — 
In the case reported of a 7-year-old boy, the cause of dwarfism was unknown, as the 
child appeared normal in all respects except size. The results of the metabolism studies 
on this boy show that in order to make him gain in wt. he must receive as many cal. 
as a normal boy of the same age, and a great many more cal. per kg. than a normal boy 
of the same age or wt. Undoubtedly he will require at least twice as many cal. as the 
basal metabolism gives, or approx. 120 cal. per kg. This is similar to what was found 
to be true in atrophic infants, who required from 160 to 180 cal. per kg. before they 
gained. L. W. Riggs 

F — PHYSIOLOGY 
ANDREW HUNTER 

The biology of blood plasma. H. Sachs and Kj. von OettingER. Inst. Krebs- 
forschung Heidelberg Munch, mod. Wochschr. 68, 351-3(1921). — Heating citrated 
plasma of pregnant women for 3-5 min. to 55° ( 1 part 2% Na citrate and 9 parts blood) 
yields an abundant coarsely flocculant ppt., while the blood plasma of the new bom 
gives as a rule only a turbidity, sometimes fine floes, rarely coarser floes. On prolonged 
heating the differences become much less marked. Marked differences o? pptn. also 
were observed (1) on adding 1 cc. ale. dild. 6 times with saline to 0.2 cc. citrate plasma, 
(2) on addition of 0.4-0. 5 cc. satd. NaCl soln. to 0.5 cc. plasma (with or without diln. 
with equal vol. of saline soln.), (3) on addition of 0.2 cc. Vssatd. (NH<) 2 SO< soln. to 0.5 
cc. plasma. Here as with the heating *he pptn. was very much more pronounced with 
plasma of pregnant women than with that of new born, while here as there the plasma 
of normal individuals stands in between. The surface tension of the plasma gravi- 
darum seems to be less than that of the new bom. This difference disappears more or 
less on cooling to 0°. The detns. were made with the Traube stalagmometer. Atten- 
tion is called to the great velocity of blood corpuscle sedimentation in pregnancy as 
against the diminished velocity in blood of the new bora. S. Amberg 

The spatial division of glycogen and diastase in the liver cell. E. J. Lesser. 
Biochem. Z. 119, 108-20(1921). — Expts. are reported of the effects of perfusion of frog 
livers with Ringer soln. from animals at different months of the year. The results indi- 
cate that a decrease in H 2 0 content of the liver gives rise to an increased hydrolysis of 
the liver glycogen. It is, therefore, a simple physical phenomenon attributable to a 
shrinking by loss of H 2 0 of the cell colloids, with a consequent alteration of the chem. 
organization of the cell. The spatial division of diastase and glycogen is accordingly 
changed. It is possible that the diffusion path between the two is shortened by this 
shrinkage. And it is also possible that on account of the reduction in surface the ad- 
aor 1 ed diastase is set free. These results are considered as important in relation to the 
hyperglueemia following hemorrhage, since H 2 O pours from the tissues into the blood 
after such an occurrence. F. S. Hammett 

Comparative studies of the glucose concentration in arterial blood and venous 
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blood from the muscles. V. Henriques and R. Fce. Biochan. Z. 119, 121-311(1921). 
— The expts. reported in this paper demonstrate that on account of the extreme rapidity 
of circulation it is not expected that large differences in sugar content of arterial and 
venous blood can be found. Nevertheless the decrease in the blood sugar during cir- 
culation through a muscle is both a relative and an absolute index of the sugar utilization 
of that muscle. Since muscles are in fact depots for carbohydrates under certain cir- 
cumstances it is to be expected that during the passage of blood through the muscles 
no sugar loss is detectable. On the other hand when the blood sugar is high, its rapid 
disappearance during the flow of blood through the muscle can only be attributed to a 
noticeable deposition. This rich carbohydrate store, which the muscle then holds, gives 
rise to such a decided sugar mobilization, when the blood sugar has fallen to a normal 
value that the venous blood from the muscle may have more sugar than does the arterial 
blood going to the muscle. F. 8. Hammett 

Is carbon dioxide tension or protein swelling the cause of muscle contraction? II. 
Leonh. Wacker. Univ. Mttiichen. Biochcm. Z. 120, 284 302(1921). -A critical 
and analytical discussion of the theories of muscle contraction. W. considers that the 
protein swelling theory as a working hypotheses for muscle studies is not to be recom- 
mended because the first basis for such a theory is the presence of free lactic acid, which 
has beeu disproved. The objections of Furth (cf. C. A. 15, 15">9) to the osmotic theory 
are invalid as are his strictures concerning the CO_> theory. The presence of alkali 
albuminates in fresh muscle and their absence in dead indicate that in the post-mortem 
acid formation a protein compel, is split off which causes rigor mortis. The presence 
of free lactic acid speaks against the swelling theory of rigor mortis. Moreover, the 
course of COa production in atioxybiotic work is a support for the CO> theory of muscle 
contraction; the residual shortening of muscle on fatigue is explicable on the basis of 
the CO 2 theory; and tonic muscle contraction can be attributed to a reversible protein 
pptn. according to the CO 2 theory, which functions without metabolism, heat and fatigue 
phenomena. The chem. processes in glycogen exhaustion fall into 3 hydrolytic, which 
raise the osmotic pressure, and later 3 neutralization, in which a COj tension develops, 
and into 4 oxidation processes, which lead to recovery and regeneration of the alka- 
lescence. F. S. Hammett 

. Correction for: “the significance of the respiratory quotient, etc.” S. Weiss. 
Univ. Budapest. Biochem. 7.. 121, 40(1921); cf. C. A. 14, 1704. — In table XI on page 
25, in column 3 of the article referred to read "the frequency of respiration increased" 
for "the lung ventilation was increased" also on page 20, first line for “3 1 /* times’* read 
"9 1 /* times.” F. S. Hammett 

Contribution to the physiology of the glands. XLV. The reaction of thyroidless 
and thymectomized rabbits to heat puncture. Leon Asher and Weknek NyppenEg- 
CER. Univ. Bern. Biochem. Z. 121, 41-03(1921 ).— A report, of the effects of puncture 
of the medullary heat center in thyroidectomized, thymectomized and thyrotliymecto- 
mized rabbits. Studies of the temp changes of the operated animals lead to the con- 
clusions that several punctures made on the same rabbit produce the same result in each 
case. The removal of the thyroid from an animal shortens the duration of the reaction 
to puncture as well as causing a definite lowering of temp. The same effect is produced 
by simple thymectomy and by thyrothymectomy. In those rabbits in which a temp, 
fall was caused by puncture before removal of the thyroid or thymus, there occurred 
a more marked depression after extirpation of the glands in question. XLVI. The 
action of the thyroid hormone in the disturbed carbohydrate metabolism of phlorhizin 
diabetes. Leon Asher and Walter HorrisbergER. Univ. Bern. Biochem. Z. 121, 
64-75(1921). — Basal metabolism detns. w'ere made of phlorhizinized rats which had 
been fed thyroid. The expts. showed that metabolism is raised whether the carbo- 
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hydrate depots had been depleted by phlorhizin or not. Phlorhizin produces glucosuria 
in the albino rat, which is marked, lasting and const. When given alone it does not 
raise the basal metabolism; in fact this phase sinks a bit, as does respiratory quotient. 

F. S. Hammett 

Secretion of saliva during walking in the mountains. I. Secretive activity and 
concentration. Alberto Aggazzotti. Inst. Physiol., Torino. Arch. set. med. 44, 
60-83(1921). — Secretion of saliva, as detd. by chewing on rubber for 5 min., can decrease 
as much as 70% from the normal for the individual during and after walking at high 
altitudes, the decrease being related to the loss of water and salts to which the individual 
is subjected and being greater among those in poor health. The concn. does not in- 
crease in proportion, although the greatest concn. was observed in those in poor health 
when the diminution of secretion was greatest. The NaCl content tends to decrease 
slightly. II. Viscosity and reaction. Ibid 84-9(1921). — The viscosity decreased, 
while the reaction, as measured by the Pr, remained normal. M. Heidelbbrgek 
The carbon dioxide carriers of the blood. Donald D. Van Slyke. Rockefeller 
Inst. Physiol. Reviews 1 , 141-76(1921). — The carriers of CO 2 may be most simply 
described as substances which hold in combination alkali, of which they supply to CO* 
as it enters the blood sufficient to bind nearly all of it as alkali bicarbonate. When 
the CO* leaves the blood, they recombine with their alkali. By such reactions, despite 
changes in CO? content and CO 2 tension, the alkalinity of the blood in a given normal 
individual is maintained const, within marvelously narrow limits. The chief C0 2 carrier 
of the blood is hemoglobin. It is almost as completely responsible for the transport 
of CO 2 in the blood as it is for the transport of O. Of the alkali furnished to neutralize 
the C0 2 that enters the venous blood, from 80 tq 95%, sometimes possibly all, comes 
from the hemoglobin. Of such alkali, the greater part is set free when the relatively 
strong acid, oxyhemoglobin, is changed by loss of O to the much weaker one, reduced 
hemoglobin. A smaller part of the alkali is furnished by the unchanged oxyhemoglobin, 
which is itself an efficient buffer at blood reaction. The relatively slight remainder is 
furnished by the other buffers, viz., the phosphates in the cells, the proteins in the plasma, 
and the bicarbonate. The hemoglobin from its location in the cell is able to increase 
the alkali content of the plasma by withdrawing Cl into the cells from the plasma NaCl, 
thereby leaving the Na to form NaHC0 3 . By means chiefly of the exchange of H 2 CO 1 
and HC1 with the plasma, the cells are enabled to use their reserves of buffer alkali to 
maintain constancy of reaction in the plasma, although the buffers themselves (hemo- 
globin and phosphates) do not leave the cells. E. R. Long 

The effect of prostatectomy on the behavior and learning of albino rats. D. I. 
Macht and W. Bloom. Johns Hopkins Univ. Proc. Soc. Exptl. Biol. Med. 18, 100-1 
(1921). — The extirpation of the prostate exerted no influence either on the behavior or 
the rate of learning of albino rats, as studied in the circular maze. V. C. Myers 
General effects of increased and decreased pressures of oxygen on dove embryos. 
O. Riddle. Carnegie Sta. Expt. Evolution. Proc. Soc. Exptl. Biol. Med. 18, 102-5 
(1921). — Embryos in the youngest stage are much affected by prolonged high concns. 
of O. Treatment with reduced O pressures has produced monsters in embryos aged 
2 days or less at time of treatment. Longer periods of exposure are more lethal than 
are 24-hr. periods ; adequate compensatory changes are limited to d efin ite stages or ages 
of the embryo. The adult bird readily survives 24-hr. periods in 10% or 95% O. Older 
embryos are able to survive the highest % of O, while the youngest stage best survives 
uec eased O pressures. V. C. Myers 

The reserve energy of actively growing embryonic tissues. M. T. Burrows. 
Washington Univ. Med. Sch. and Barnard Free Skin and Cancer Hospital. Proc. 
Soc. Exptl. Biol. Med. 18, 133-6(1921). — Heart muscle fragments of young chick 
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embryos contract actively in an atm. of pure N for 5 or 6 hrs., and less actively often 
for 20 to 24 hrs. The cells of young embryonic tissue may grow in an atm. of pure 
N for a short time. This absence of 0 leads soon to their rapid disintegration. This 
ability of the cells to grow without 0 is lost with development; it fails in the case of cells 
of older embryos. V. C. Myers 

Studies in the regeneration of blood. E. M. K. Gbiling and H. H. Green. 
Yale Univ. Proc. Soc. Exptl. Biol. Med. 18, 191-2(1921). — Single hemorrhages, equiv. 
to 2% of body wt., and double hemorrhages of 2% on 2 successive days, were carried 
out on rats; by the latter method the erythrocyte count and hemoglobin content were 
reduced to K normal. On usual mixed food, regeneration of blood was complete in 
7-10 days after single, and in 10-14 days after double hemorrhage. Splenectomy 
appears to have no retarding effect ; starvation and the feeding of diets deficient in 
protein, vitamine, or mineral matter appear to be retarding factors. V. C. Myers 
Is glycogen the source of acids developed in autolysis? W. Morse. West Vir- 
ginia Univ. Proc. Soc. Exptl. Biol . Med. 18, 246-7(1921). — From studies on autolysis of 
beef liver in which detns. of amino N formed and H + concn. produced were made, it 
appears that glycogen is one of the precursors of substances causing increased acidity 
in autolyzing tissues. The carbohydrate part of nucleosides, the deaminized residue 
of NH» acids and fats and phospholipins may also contribute to such acid production. 

V. C. Myers 

G— PATHOLOGY 

H. GIDEON WEU.S 

R8ntgen-ray treatment of the spleen in cases of hemophilia. H. Neuffer. Univ. 
Tuebingen. Munch med. Wochschr. 68, 40-2(1921). — The beginning and the end of the 
coagulation time was detd. with the app. of Buerker. Normal blood begins to coagulate 
in 4-5 min. and the coagulation is finished in 9-10 min. The Rontgen raying of the 
spleen proved useful in the treatment of hemophilia hemorrhages by decreasing the 
coagulation time. This is probably brought about by the destruction of leucocytes 
in the' spleen and the consequent liberation of thrombokinase. S. Amberg 

The present status of the fat antibodies. H. Schmidt. Univ. Hamburg. Munch, 
med. Wochschr. 68, 69-71(1921). — No new observations. S. Amberg 

Structure of the red blood corpuscles and hemolysis. H. Bechhold. Munch med . 
Wochschr. 68, 127-30(1921). — On the basis of studies comparing the behavior of optically 
homogeneous lecithin cholesterol mixts. (soln. of cholesterol in lecithin) with the be- 
havior of hemolyzing erythrocytes on ultramicroscopie observation, the conclusion is 
reached that the skin of the erythrocyte (the stroma) is formed of a network of protein 
holding by adsorption a homogeneous mixt. of lecithin-cholesterol. The protein and 
lecithin are in a state of swelling in physiol, salt soln. Hemolysis occurs as soon as the 
mixt. of swollen protein, swollen lecithin, cholesterol is disturbed. It must be brought 
about (a) by adsorption of the lipoid mixt. away from the protein network (shaking with 
fuller’s earth, kaolin, etc.), (&) by changing the state of hydration of protein and lipoid 
mixt. unequally by physical means, for instance, freezing, heating, (c) by changing the 
state of hydration of protein and lipoid mixt. unequally by chemical means, for instance, 
coned, solns. of neutral salts, many dil. solns. of heavy metals such as HgClj, (d) by 
disrupting the mixt. of lecithin and cholesterol (water and hypotonic salt solns.), ( e ) 
by dissolving fats (ether, ale., bile salts, etc.), (/) by coagulating one of the lipoids or 
by removing it from its combination, or by combining with it (saponin, cobra venom, 
tetanolysin, etc.) . In most instances several of these factors act together. S. Amberg 
General increase of body functions following therapeutic Roentgen-ray exposures. 
P. KaznSeson and J. H. Lozant. Deut. Univ. Prag. Munch, med. Wochschr. 68, 
132-5(1921). — Raying of spleen may shorten the coagulation time of blood. This 
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may also occur after raying other regions of the body. At other times, apparently 
on higher dosage, the coagulation time may increase. The fibrinogen content of the 
blood increased, nearly always reaching £he max. the same or the next day. The blood 
sugar may he increased. When rayed at a time when the typhoid agglutinin titer of 
patients recovering from typhoid fever decreased, a short increase of the titer was fre- 
quently ‘observed. In some cases thd bilirubin content of the blood increased after 
raying. The blood catalase did not change. S. Amberg 

The coagulation of blood m cases of splenectomy. E. Wohusch. Univ. Kiel. 
Munch, med. Wochschr. 68, 228-110(1921). — The progress of the coagulation of the blood 
was not injured by splenectomy in 3 cases. Rontgen raying of the region of the spleen 
jdid not exercize any favorable effect on the coagulation. In one case, where the raying 
before the extirpation of the spleen had only decreased the coagulation time, raying of 
the region of the spleen after extirpation was also followed by a shortening of the co- 
agulation time, while, paradoxically, the coagulation accelerating factor (Stephan) was 
decreased. S. Amberg 

The skin pigment and its relation to Addison’s disease. K. Hendoreer. Univ. 
KOIn. Miinch. med. Wochschr. 68, 266-7(1921).— Dopa is an abbreviation of 
dihydroxyphenylalanine. When sections of skin are placed in dopa soln. the epithelium 
becomes smoky gray, and in the basal cells black granules appear. On the whole, the 
more pigment the cells contain the more pronounced is the dopa reaction. It is shown 
that this reaction is riot interfered with when the sections are first boiled 1 /*-l hr. Pyro- 
catechuic acid and pyrogallol also are oxidized. The coctostability as well as the lack 
of substratum specificity are adduced as proof that the dopa reaction is not due to an 
oxidase. The intensity of AgNOj reduction and of the dopa reaction coincide well with 
each other. When uric acid, a reducing substance, is added to dopa soln. and access 
of air is permitted the oxidation of the dopa is accelerated The dopa reaction is re- 
garded as another demonstration of the primary reducing action of the pigment of the 
skin or its precursors. The pigmentation of the skin in Addison’s disease is looked upon 
as the visible sign of an increased activity of the skin in an effort to compensate fbr the 
failure of the adrenal glands. S. Amberg 

Blood examination in cases of myxedema. G. Deusch. Univ. Rostock. Miinch. 
med. Wochschr. 68, 297-8(1921). — The work will be . published elsewhere in detail. 
Seven cases of myxedema were e.vamd. (the viscosity of the blood serum was increased in 
the majority or high normal). The refractometric examn. of the serum showed always 
an increase of the protein content. S. Amberg 

Accumulation of iodine in cancer tissue. F. Jess. Univ. Giessen. Miinch. med. 
Wochschr. 68, 323—4(1921). — A patient with carcinoma of the bile passages and meta- 
stasis in the liver received for 4 weeks before exitus, alival (organic I prepn.) intramus- 
cularly and iodipin per os. I was retained. After death the I content of the tissues 
was examd. The blood contained 21 mg. I as KI per 100 g., thyroid 50.6, intestinal 
tract 28.2, skin 23.9 g., tumor 21.0, ovary 17.0, liver 14.6, spleen 13.9, uterus 12.3, kidney 
11.5, heart muscle 8.6, skeletal muscle 7.2. It is seen that the tumor contained more 
I than the liver. S. Amberg 

The chemical nature of the flocculent precipitate which is formed in the Sachs- 
Georgi-Meinicke reaction and in the toxin-antitoxin test of Georgi. P. Niederhoee. 
Staatl. Inst. exp. Therapie. Frankfurt a. M. Miinch. med. Wochschr. 68, 330-1(1921). 
—The flocculent ppt. of the Sachs-Georgi reaction and of the Meinicke modification 
was r’ .'ted and extd. with ether and ale. The greater part is extd. The cholesterolized 
ale. beef-heart ext. (used for the reaction) when exposed to Os vapors reacts like the floc- 
culent ppt. The ether residues of ppts. obtained according to Sachs-Georgi contain 
much more cholesterol than those obtained according to Meinicke. The antigen used 
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by Meinicke contains much less cholesterol.* Gfcorgi added to suitable toxin-antitoxin 
mixts. (diphtheria, tetanus, dysentery) choleSterolized beef-heart ext. and obtained a 
flocculcnt ppt. This also is composed chiefly* of ether- and ale. -sol. substances. 
The conclusion is reached that the greater part, if not all, of the flocculent ppts. of 
the Sachs-Georgi-Meinicke reaction consists of ether- and ale. -sol. substances which 
are derived from the beef-heart ext. \ S. Amberg 

Acute yellow atrophy of the liver. Max Kaiin and Joseph Barsky. Both Israel 
Hosp., New York. Arch. Intern. Med. 28 , 142 50(1921). Two livers that had under- 
gone acute yellow atrophy were analyzed with the. following results: HA), 82.8 and 
75.4%; org. matter, 14.8 and 21.0%; ash, 2.41 juid 2.72%.; insol. ash, 0.004 and 0.21%.; 
fat, 2.17 and 8.32%; cholesterol, 0.41 and 0.35% ; plwsphatides, 7.63%. dry substance; 
sulfatides, 0.204% moist substance (normal 0.802% ). The ash consisted of 27.3-24.0% 
Na, 27.2-23.2% K, 2 . 19 % Ca, 0.82% Mg, 0.43% Fe, 41.5% P, 1 .24%. S. 5. 10 5.38 %. Cl 
and 0.09% Si0 2 . I. Green wald 

The synthesis and elimination of hippuric acid in nephritis: a new renal function 
test. F. B. Kingsbury and W. W. Swanson. I'niv. Minnesota. Arch. Intern. 
Med. 28 , 220-36(1921). — Much of the previous work on the synthesis oj hippuric acid in 
nephritis is valueless because the methods employed involved evapn. of an alk. soln., 
with consequent decompn. of the hippuric acid. In this Work all specimens were col- 
lected in 2% HN0 3 (15 cc. for a 3-hr. specimen). For the 'detn. of both free and total 
PhCOOH it is essential that all protein be removed. For the former purpose, measure 
100 cc. urine into a 200-cc. volumetric flask, add 4 drops 0.10% methyl red soln. and 
sufficient N NaOH soln. to make the inixt. yellow. After adding 0.1 N IIC1 until just 
red, add 0.5 g. tannic acid, shake until dissolved, dil. to the mark and filter through a 
dry filter. In 100 cc. of filtrate det. PhCOOII according to the method of Kaiziss and 
Dubin (C. A. 9, 920). For detn. of total PhCOOH, measure 100 cc. urine into a 
casserole, add 4 drops 0.1% soln. methyl red, then N NaOH until just yellow. Heat 
to boiling and add, while boiling, sufficient 0.1 N TIG to make, definitely red. Filter 
and wash with two 100-cc. portions boiling HA). Add 10 ce. 5% NaOH and continue 
the detn. as described by Kolin and Flanders (C. A. 6, 2245), except that the CHCh 
ext. is filtered through a dry paper; this is extd. with 25 cc. fresh CHC1 3 . The CHClj 
is also used to rinse the separatory funnel from which the ext. was drawn and is then 
filtered through a second dry paper. “PhCOONa, in 2.4 g. doses, is completely synthe- 
sized into hippuric acid and eliminated as such in individuals whose kidneys have been 
demonstrated to have been damaged extensively, these findings having in some cases 
been checked by necropsy findings. In nephritis, hippuric acid is excreted at the same 
rate, whether its source was ingested PliCOONa or an cquiv. amt. of Na hippurate. 
Neither PhCOOH itself nor any salt of it has been found in the urine of any patient 
so far studied after the ingestion o i PhCOONa. The 3-hr. output of hippuric acid on 
a diet free from fruit and cranberries is relatively too small to afTect the results obtained 
when 2.4 g. PhCOONa are ingested, and, therefore, has been disregarded in making 
the benzoate tests. From 95 to 100% of the 2.4 g. of ingested PliCOONa appears in 
the urine as hippuric acid within 3 hrs. and represents the normal average.” In ne- 
phritis and in cardiac cases with congestion of the kidneys, much smaller amts, are ex- 
creted and, in the cardiac cases, the amts, excreted from day to day vary considerably. 
PhCOOH cannot be substituted for the Na salt for its relatively low soly . in H 2 0 probably 
causes a lower rate of absorption. “We conclude that in man the kidney does not play 

the leading role in the synthesis of hippuric acid It may play a minor role, for in 

the normal individual hippuric acid is excreted at a higher rate after PhCOONa inges- 
tion than after hippuric-acid ingestion in equiv. amt., and this difference is also noted 
in some of the cardiac cases, but not in the advanced nephritics.” I. Green wald 
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The causes of the variations in the sedimentatidn of the corpuscles and the forma- 
tion of the crusta phlogistica (“size,” “imffy coat”) on the blood. H. C. Gram. Rigs- 
hospitai, Copenhagen. Arch. Intern. Med. 28, 312-30(1921). — Blood, 4.5 cc., was 
received in 0.5 cc. 3% citrate and the mixt. used for the following detns.: (1) velocity 
of sedimentation; the appearance of more than 1 mm. of plasma on standing for 10 min. 
was observed o®ly in cases of anemia or byperinosis; (2) coagulation time on recalcination 
(Johns Hopkins IIosptBuU. 31, 364(1920)); (3) platelet count (Gram, Arch. Intern. Med. 
25, 325(1920); Acta med. Scand. 54, 1(1920)); (4) corpuscular vol.; (5) plasma color 
(Meulengracht, C. A. 14, 572); and (6) fibrin content by an unpublished technic. The 
formation of the crusta phlogistica was observed by receiving 1 cc. blood in a tube of 
9-10 mm. diam. and allowing it to clot while the tube was kept upright. The corpus- 
cular vol. in normal women was found to be from 37 to 45, av. 41%; in normal men, 
from 43 to 51, av. 48%. Low vols. were found in many pathological conditions and in 
normal pregnancies. The fibrin content of the plasma, in 25 men and 25 women, varied 
between 0.20 and 0.38 g. per 100 cc., the averages being 0.27 g. for men and 0.29 for 
women. It was increased in nearly all infectious diseases, in cancer, nephritis, preg- 
nancy, polyarthritis and after injections of sterile milk. A low content was found in 
some, but not nearly all, severe degenerations of the liver. The formation of the crusta 
phlogistica is a pathol. phenomenon which depends upon an accelerated sedimentation 
or a lengthened clotting time. The former of these may be due to an increased fibrinogen 
content, to a low corpuscular vol. or to a temp, slightly higher than usual. The 
coagulation time is lengthened in hemophilia, pernicious anemia, lymphatic leucemia, 
influenzal pneumonia, etc. I. GrbEnwaud 

Observations on the relation of urea to uremia. Louis Lbiter. Univ. Chicago 
and Otho S. A. Sprague Mem. Inst. Arch. Intern. Med. 28, 331-54(1921). — Detns. 
of the urea content of the blood after injections of urea indicated that urea passes rapidly 
out of the blood into the body tissues and is there present in the same concn. as in the 
blood. Injected intravenously as a 33% soln. at the rate of 2 g. urea per min., from 0.75 
to 1.3. av. 1.1%, of the body wt. was required to kill dogs. The symptoms observed in- 
cluded salivation with excretion of urea in the saliva, vomifing. increased reflex irritabil- 
ity, tremors, twitchings, tonic then clonic convulsions, dyspnea, coma. At necropsy, 
there were marked hemorrhages in the submucosa and mucosa of the stomach and small 
intestine, subpleural hemorrhages with congestion and edema of the lungs, fatty de- 
generation of Henle’s loops and cloudy swelling of the convoluted tubules of the kidney. 
In dogs having one ureter ligated, similar symptoms were observed after the injection 
of from 0.6 to 1.1, av. 0.8%, urea. Four dogs had both ureters ligated. They lived 
from 1.5 to 4 days and displayed anorexia, gradually falling temp., increasing drowsiness, 
etc. They were not under observation at time of death but convulsions were improbable. 
Bile and gastric contents contained usually more urea than the blood, indicating active 
excretion. I- GrBBnwaed 

The diffusible calcium of the blood serum. II. Human rickets and experimental 
dog tetany. L. von Mbysenbug and G. F. McCann. Columbia Univ. J. Biol. 
Chem. 47, 541-6(1921). — By the method described in C. A . 15, 3648 the % of diffusible Ca 
was found to lie between 58 and 70% (normal) in 2 specimens of serum from 
cases of rickets, in which the total Ca was 9.0 and 7.6 mg. per 100 cc. Similar values 
were obtained in the serum of 4 dogs in tetany after parathyroidectomy, with total 
serum Ca contents of 6.1 to 8.4 mg. per 100 cc. Two of these dogs had a reduced COj- 
ombiaing power of the plasma. I. Grbbnwald 

The antigen activity of fat. H. Beumbr. Univ. Kinderlinik Konigsberg. Bio- 
chem. Z. 121, 127-30(1921). — No agglutinin formation in the sense of Stuber’s studies 
[C. A. 11, 661) is obtained when fat particles of tubercle bacilli, yeast ext. and tebelon 
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are injected into guinea pigs or Pirquet-positive children. Neither marked increase 
in wt. nor increase in non-specific serum lipase followed the injection of these fats. 

F. S. Hammett 

Chemistry of the Wassermann reaction. J. Forssman. Univ. Lund, Sw^len. 
Biochem. Z. 121, 180-214(1921). — This extensive report of attempts to isolate the sub- 
stance responsible for the Wassermann reaction by dialysis, diln., pptn., ale., Et-:0 and 
acetone extn. expts. is too detailed for concise abstracting. The conclusions resulting 
from the work are that the substance is entirely pptd. with the globulins but that it is 
not a globulin. A positive reaction can be obtained with dried serum just as well as 
with alc.-pptd. material. Absolute ale. has no effect on dried serum but may or may 
not affect the dialyzed serum. Et 20 changes negatively reacting serum so that it gives 
a positive test, but on inactivation it again becomes negative. The same occurs in cases 
of self inhibition, which takes place under certain circumstances after EtjO treatment. 
Treatment of serum with Et20 from positive cerebrospinal fluid or from positive dialyzed 
material prevents, more or less completely, the development of the reaction in scrum 
which was previously positive. If this Et 2 0 is evapd. the positive reaction returns. 
Negatively reacting cerebrospinal fluid or dialyzed serum is not affected by Et20. 

F. S. Hammett 

A note upon the iodine-phosphoric acid reaction in the urine in syphilis. R A 
Kilduffe. Med. Record 100, 329-30(1921). — The urine reaction of Gray (Med, Record 
89, 921(1916)) designed for use as a diagnostic measure for syphilis is shown by tests 
to be unreliable and valueless. F. S. Hammett 

Thyroid action and fever. E. H P. Ward. Med. Record. 100,399-107(1921). — A 
thesis supporting the idea that the thyroid secretion is instrumental in producing the 
febrile reaction. F. S. Hammett 

Protein sensitization with special reference to bronchial asthma, hay fever and 
eczema. Maximilian Ramirez. N. Y. Med. J. 114, 320-25(1921).— A presentation 
of 10 cases in which protein-sensitization studies proved of value in diagnosing the cause 
of. the disorder. F. S. Hammett 

Pollen protein intoxication in non-seasonal bronchial asthma. Alexander 
Stirling. N. Y. Med. J. 114, 328-32(1921). — In a series of 30 cases, 20 patients, or 
66%, had positive skin reactions to one or more pollens which apparently had been the 
exciting factors in the production of the paroxysmal dyspnea. F. S. Hammett 
Clinical gastric analysis with detail of method and a consideration of the maximum 
information to be obtained. B. B. Vincent Lyon, Henry J. Barter and Richard 
T. Ellison. N. Y. Med. J. 114, 272-80(1921). -Of medical value. F. S. Hammett 
Basal metabolism as an index of treatment in diseases of the thyroid. Frank 
H. Lahey and Sarah Murray Jordan. Boston. Boston Med. Surg. J. 184, 348-58 
(1921). — -When extraneous factors which influence metabolic rate can be eliminated, 
a test of the rate of basal metabolism is an invaluable factor in the data necessary for 
diagnosis of disease of the thyroid; secondly it aids greatly in prognosis; thirdly, it has 
its greatest value as an index of the results of treatment. Julian H. Lewis 
A review of three-hundred cases of blood chemistry. Edward B. Bigelow. 
Worcester, Mass. Boston Med. Surg. J. 184, 439-63(1921). — From a review of the 
blood chemistry in this series of 300 patients, it is to be concluded, that in general, these 
examns., whether they prove to be normal or abnormal, are functional tests of value 
in the fuller consideration of cases. Prognosis is extremely poor when there is a high 
retention of creatinine, and rather poor when a high urea retention obtains. The 
detn. of .the alk. reserve is valuable in diabetes mellitus and to a lesser degree in ne- 
phritis. Repeated sugar detns. are invaluable as guides in the treatment of diabetes 
mellitus. Julian H. Lewis 
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Studies on the relation between agglutination and conagglutination. I. The 
production of conagglutination for paratyphoid-B bacilli during immunization with 
typhoid bacilli. K. Aoki and T. Konno. Sendai, Japan. Centr. Bakt. Parasitenk., 
Abt. I 86, 130-00(1921). — Rabbits injected subcutaneously, intravenously or intraper- 
itoneally with increased doses of typhoid bacilli produce agglutinins and conag glutinins 
until a maximal titer is reached. At this period the conagglutinins show as high titer 
as the main agglutinins. The rapidity of development of the 2 reactions during immun- 
ization is not the same. During the first part of immunization the chief agglutinins 
show a greater and during the last part a smaller rate of production, while for the con- 
agglutinins the reverse is true. The relation between agglutinin and conagglutinin 
can be expressed by a fraction wherein the agglutinin is the denominator and the con- 
agglutinin is the numerator. At the beginning of immunization the fraction is rather 
large, as V* or ! /«. but it then decreases until a minimal size is obtained and then in- 
creases until it may become l /i- The point where the fraction is minimal is where the 
greater rapidity of production of the chief agglutinin ceases and becomes less than the 
conagglutinin. After subcutaneous injections it appears later than after intravenous 
injections. The abs. value of the minimal fraction is not always the same but depends 
chiefly on the dose of bacteria, the time and place of injection. It is less after subcu- 
taneous injections than after intravenous. Julian H. Lewis 

Studies in hypersensitivity. Carl Prausnitz and Heinz Kustner. Univ. of 
Breslau. Centr. Bakt. Parasitenk., Abt. 1 86, 160-9(1921). — Hypersensitivity to fish 
was established in a patient by intracutancous and enteral introduction of the antigen. 
The active substance is in fish muscle but not in the blood serum, not in most of the 
organs or the roe of the bony fishes, and only in small amt. in the muscle of cartilaginous 
fishes. It is not demonstrable in the fresh muscle; it arises only by heating to the co- 
agulation temp, of the protein. The active substance is insol. in ale. and ether in the 
cold and hot; it is not dialyzable; it is made quickly inactive by add but is not weakened 
by alkali, pepsin, and trypsin. The reaction is strongly sp. Precipitins, complement- 
binding substances and neutralizing substances were not found in the serum of the sen- 
sitive person. Guinea pigs could not be passively sensitized with the serum of the 
patient, but sensitization could be transferred to a normal person by injecting the serum 
intracutaneously and 24 hrs. later injecting the antigen intracutaneously in the same 
place. This sort of sensitization has not been accomplished with the serum of patients 
sensitive to pollen protein, to tuberculin or to horse serum. Perhaps it is possible with 
the scrum of patients more highly sensitized than those who have been studied. After 
frequent intracutaneous injection of the fish antigen there was a lowering of the sensi- 
tiveness. Julian H. Lewis 

A new simple diagnostic serum reaction for syphilis. H. Kodama. Kanazawa, 
Japan. Centr. Bakt . Parasitenk., Abt. I 86, 211-13(1921). — The reaction described 
is in principle the same as used by Meinicke and Sachs and Georgi. K. claims to have 
devized his method before knowing about the others. Full directions for making the 
reagents and performing the test arc given. Julian H. Lewis 

The thermostability of bound antibody. Wilhelm Spat. Kladno. Centr. 
Bakt. Parasitenk., Abt. I 86, 241-5(1921). — Rxpts. with complement-binding anti- 
bodies and agglutinins have shown that the bound antibodies, contrary to Friedberger 
and his pupils, have no thermostability in that when sensitized antigen is boiled V« hr. 
it recovers its power to take up antigen. Julian H. Lewis 

Changes in the alkali reserve, sugar concentration of the blood, and leucocytes 
of the blood in experimental infections. Edwin F. Hirsch. St. Luke’s Hospital, 
Chicago. J. Infectious Diseases 29, 40-6(1921). — Depression of the alk. reserve of the 
blood in rabbits by intravenous injections of pathogenic bacteria is accompanied by a 
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transient hypergluccmia, the degree of which depends on the axtent of alk. reserve dimi- 
nution. Subcutaneous administration of carbonate solns. does not prevent the acidosis 
produced by these injections of bacteria. Injections of KHjPO* solns. depress the alk. 
reserve of the blood, this lowered alkalinity being associated with a hyperglucemia and 
by changes in the number of leucocytes similar to those number following injections of 
bacteria. The concn. of sugar in the blood seems to be independent of the changes in 
the number of leucocytes. Cf. C . A. 15, 393. Julian H. Lewts 

The effect of the injection of adrenaline on the capacity to form antibodies. Wal- 
Ther Friebrr. Frankfurt a. M. Centr. Bakt. Parasitenk., Abt. I 86, 240-7(1921). — 
In rabbits neither the subcutaneous nor intravenous injection of adrenaline nor uni- 
lateral adrenalectomy has any effect on the formation of .antibodies (agglutinins and 
hemolysins). Julian H. Lewis 

The effects of filtration on the potencies of antitoxins. W. N. Berg. Washington, 
D. C. J. Infectious Diseases 29, 86-7(1921). — In every one of 13 filtration oxpts. with 
diatomaceous earth, protein was adsorbed from tetanus and diphtheria antitoxic products 
in quantities ranging from 5 to 33% of the original protein content. In 4 adsorption 
expts. with fuller’s earth, the protein adsorbed was 40 to 78%, depending on conditions. 
When the exptl. conditions were such that protein adsorption was slight, i. e., 10 to 15%, 
an adsorption of antitoxic units was not detected. When protein adsorption was high 
i. e., 20 to 78% of the total protein, a corresponding adsorption of 8 to 06% of the original 
tetanus antitoxic units was detected. The results indicate that a rapid lab. method of 
testing whether a filter system adsorbs antitoxic units is to cst., by any convenient chem. 
method, coagulable proteins or solids-not-ash in the original and the filtered product. 
If there is protein adsorption in large amt. (20% or more), there will be a detectable 
adsorption of antitoxic units. If protein adsorption is less than 20%, there may be no 
detectable adsorption of antitoxic units. A rapid, accurate method of standardization 
of antitoxins in vitro is much needed, even if only preliminary values are obtained. It 
is doubtful whether 2 workers in sep. labs, would obtain values within 10% of each . 
other in the standardization of the same product by the official method. As ordinarily 
carried out, filtration of an immune serum or similar product through a Berkefeld filter 
does not result in appreciable losses of antitoxic units. Julian H. Lewis 

The antibodies for sheep blood and complement of the aqueous humor in normal 
and immunized rabbits. Ryazo Kodama. John McCormick Inst., Chicago. /. 
Infectious Diseases 29, 161-70(1921). — The serum of normal rabbits contains lysin and 
opsonin, “also agglutinin in small quantities for sheep corpuscles, but no precipitin for 
sheep serum. The aq. humor of normal rabbits contains a small amtr of opsonin and lysin 
for sheep corpuscles, but no agglutinin or complement and no precipitin for sheep scrum. 
On immunization with sheep blood the antibodies mentioned accumulate in the blood, 
but the aq. humor gives an increase in lysin and opsonin only, remaining free from, 
other antibodies. On removal of aq. humor by puncture, the new fluid that forms has 
a far greater amt. of antibodies in it than the original fluid. The normal conditions 
are regained in about 24 hrs. Julian H. Lewis 

Anaphylaxis reactions with purified proteins from milk. H. Gideon Wells and 
Thomas B. Osborne. J. Infectious Diseases 29, 200-16(1921).— Cow milk contains 4 
chem. distinct proteins or protein fractions, namely, casein, lactalbumin, lactoglobulin 
and an alc.-sol. protein. By means of the anaphylaxis test it can be shown that these 4 
proteins are immunologically distinct. This fact furnishes another striking illustration 
of the dependence of immunologic specificity on chem. compn. rather than biologic 
origin. Of these 4 proteins only one, the globulin, sensitizes to beef serum or causes 
reactions in animals sensitized bo beef serum. This corresponds to the observation 
of Crowther and Raistrick that lactoglobulin and serum globulin are chemically indis- 
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tinguishable. That some positive cross sensitization may be occasionally obtained 
between cow milk and beef serum is explained by the fact that the globulin constitutes 
a very small part of the milk proteins. Several other protein fractions obtained in 
studying milk proteins were, according to anaphylaxis tests, not distinct from the 4 
known proteins of milk. These experiences with milk proteins, as well as with other 
proteins from other sources, has demonstrated that immunologic methods are a great 
aid and in many cases indispensable in prepg. proteins in the state of purity, 
and may be used to furnish information concerning chem. relations of proteins from 
different sources. Attention is called to the probable purpose of colostrum as a means 
of furnishing large quantities of serum globulin rich in protective antibodies to the new- 
born young at a time when they can be absorbed from the alimentary canal without 
destruction through digestion. Julian H. Lewis 

Studies on heterophile antigen and antibody. T. Taniguchj. Tokyo. J. 
Path. Bad. 24, 241-56(1921); cf. C. A. 15 , 2123. — Certain tissues, from a variety or 
animals, when injected into the rabbit, have the property of generating a hemolytic im- 
mune body for sheep corpuscles. This immune body is called heterophile antibody, and 
the antigen, heterophile antigen. Organs (except blood corpuscles) of guinea pig, dog, 
cat, horse, mouse, fowl, tortoise, and several kinds of fish are heterophile antigens, also 
sheep and goat corpuscles. Organs of ox, rabbit, pig, man, rat, goose, pigeon, frog, and 
eel lack this property. Heterophile antigen is not equally distributed in different organs 
of the same species. In the guinea pig, the kidney is richer than the liver, while the brain 
and serum contain small amts. The receptors of heterophile antigens reside in the tissue 
lipoids, especially those sol. in ale. and ether, but not in acetone. Heterophile hemolytic 
antibodies combine with lipoids derived from heterophile antigens, fix complement in the 
presence of such lipoids, and form a ppt. with emulsions of the lipoids. These reactions 
are quant, parallel. The specific heterogenic reactions are intensified by the addition 
of cholesterol to the lipoid emulsions and by increasing the turbidity of the emulsion. 
The alc.-sol. lipoids do not generate antibodies nor does the protein residue after extn. 
of the lipoids. Hence it seems that the antigenic property depends on some protein 
lipoid complex, whose combining power resides in the lipoids. John.T.^Myers 
Observations on the Wassermann test using a method of prolonged fixation at 
ice-chest temperature. E. J. Wyler. J. Path. Bad. 24, 349-54(1921). — Prolonged 
fixation, av. time 19 hrs., increases the sensitiveness of the Wassermann reaction. A 
few sera act more strongly when the fixation occurs at 37°. With the ordinary choles- 
terolized antigen a few mild non-specific reactions occur, but they are never sufficient 
to make a false diagnosis in an untreated case. John T. MyERS 

Differences in the character of hemolytic immune sera of different origins for 
sheep corpuscles and on the mechanism of heterophile and isophile cytolysis: The 
separation of combining and antigenic properties. Tenji Taniguchi. J. Path. 
Bad. 24, 356-7(1921).— Sheep corpuscles fix larger amts, of heterophile than of isophile 
antibody, and the combination is firmer. When the same number of doses is used for 
sensitizing the corpuscles, the heterophile immune body can fix more complement. 

John T. Myers 

Heterophile anaphylaxis. Tenji Taniguchi. J. Path . Bad. 24, 357-8(1921). — 
The anaphylactic symptoms caused by parenteral injection of heterophile antisera 
into animals which contain heterophile antigen in their tissues should be attributed to the 
interaction of heterophile antigen and antibody. John T. Myers 

Crystalline hemoglobin as a stimulant of foreign body giant cell reaction in the 
guinea pig. M. J. Stewart. Univ. of Leeds. J. Path. Bad. 24, 367-8(1921). — A 
hematoma in a guinea pig contained many giant cells, within which were crystals of what 
was apparently hemosiderin, since they gave the Prussian-blue test f or Fe. J . T. M. 
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Precipitin response in the blood of rabbits following subarachnoid injections of 
horse serum. H. I, Alexander. Bellevue Hosp. and Cornell Univ. Med. Col., N. Y. 
Proc. Soc. Exptl. Biol. Med, 18, 11-11(1920). — Rabbits receiving a single dose (()..» cc.) 
of normal horse serum into the arachnoid space produce precipitins in (.lie blood in 
greater abundance, of higher titer, and persisting longer than those in control rabbits 
receiving a similar injection intravenously. Repeated subarachnoid injections induce 
precipitins in the blood early. No anaphylactic manifestations occurred in rabbits 
treated repeatedly with subarachnoid injections when the precipitin content of the 
blood was high. Anaphylactins were demonstrated in sera with high precipitin content. 
These expts. may explain clinical manifestations of intolerance to horse serum. 

V. C. Myers 

Resistance of hepatic tissues to local anemia. L. R. Chandler. Stanford Univ. 
Proc. Soc. Exptl. Biol. Med. 18, 23-4(1920). If a temporary renal anemia of 2-hrs 
duration is produced in a rabbit, histological study. 1 to 1 days later, shows necrosis of 
the cortical tubular epithelium, with few if any changes in the glomerular and inter- 
stitial elements. This is used in studies of epithelial regeneration and the pathology 
of renal excretion. Almost total anemia produced by temporary ligation of the hepatic 
artery and portal vein in Eck fistula dogs, for periods as long as 12 hrs., does not cause 
necrosis of the hepatic parenchyma. V. C. MyERS 

Observations on anaphylaxis in lower monkeys. Ii. Zinsser. Col. Rhys. Surg. 
N. Y. Proc. Soc. Exptl. Biol. Med. 18, 57-00(1920).— Anaphylaxis is very difficult to 
obtain in the lower monkeys, and probably cannot be obtained by a single preparatory 
injection, but occasionally definite mild anaphylactic reactions can be obtained in these 
animals. In one ease these simulated some of the symptoms associated in human beings 
with serum sickness; they occurred only in monkeys in which small amts, of antibody 
could be demonstrated. Monkeys are very poor animals to use for antibody formation ; 
antigen disappears with relative speed and no antibodies appear in some of these mou- 
keys. V, C. Myers 

A study of the serum of complement-deficient guinea pigs. A. F. Coca. N Y. 
Hospital. Proc. Soc. Exptl. Biol. Med. 18, 71(1920). -The deficiency or complement 
is inherited in a certain race of guinea pigs. The so-called "third piece" of complement 
is lacking; it is the thermostable element destroyed by cobra venom and absorbed by 
yeast cells and bacteria. The serum produces no hemolysis when used in a quantity 
40 tim^s that of the minimal completely hemolytic quantity of normal serum. The 
lacking part is not thrombokinase (cytozyme); it is not absorbed out of normal scrum 
by 6 vols. of Et 2 0. V. C. Myers 

The elimination of phenolsulfonephthalein in acute mercuric chloride intoxication. 
W. de B. MacNidER- Univ. N. Carolina. Proc. Soc. Exptl. Biol. Med. 18, 73-7 
(1920). — When normal dogs are given HgCI 2 in the dose of 4 mg. per kg. a diuresis de- 
velops. There is also an increase in the elimination of phenolsulfonephthalein during 
such intoxication. Prior to, or associated with, the appearance of albumin alone, or 
albumin and casts in the urine, there occurs a reduction in the alk. reserve of the blood. 
The kidney shows no evidence of injury at this stage. At this early stage there occurs 
a reduction in blood urea, which may be associated with degenerative changes in the 
liver first appearing in the liver lobule. V. C. MyERS 

A substance toxic to guinea pigs in the blood of infants with “intestinal intoxica- 
tion.” O. M. Schloss. Cornell Univ. Med. Col. Proc. Soc. Exptl. Biol. Med. 18, 
101-2(1921). — The blood of infants with a type of intestinal intoxication may show the 
presence of a substance toxic to guinea pigs. No evidence is available at present to 
indicate the nature of this substance or its relation to the disease. V. C. MyERS 
Method of producing chronic focal lesions in animals. H. Zinsser and E. H. 
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Raymond, Jr. Col. Phys. Surg., N. Y. Proc. Soc. Exptl. Biol. Med. 18, 121-2(1921). — 
Celloidin capsules eontg. agar inoculated with streptococci are dropped into the perito- 
neal cavity of rabbits. In most cases the rabbits live for months; some gradually 
emaciate, others develop agglutinins. In 1 case over 4 mos. later the capsule was 
examd. and found to contain living streptococci, culturally and morphologically identical 
with the ones that had been put in. This furnishes some evidence against mutations 
of streptococci in the animal body. V. C. Myers 

The tuberculin reaction and anaphylaxis as studied by the Dale method. H. 
Zinsser. Col. Phys. Surg., N. Y. Proc. Soc. Exptl. Biol. Med. 18, 123-6(1921). — The 
criterion detg. whether a substance is antigenic or, in other words, an antibody 
former, appears to be its ability or inability to diffuse. V. C. M. 

Anaphylaxis following the administration of diphtheria antitoxin. J. Broneen- 
brEnnbr and M. J. Schlesinger. Harvard Med. School. Proc. Soc. Exptl. Biol. 
Med. 18, 147-8(1921). — Sensitized guinea pigs receiving subcutaneously a large excess of 
diphtheria toxin withstand the intravenous injection of at least 5 lethal doses of the 
antigen to which they were previously sensitized. It seems thus that the clinical 
observation concerning apparent diminution of anaphylactic reactivity during diph- 
theria intoxication is borne out by this preliminary expt. V. C. Myers 

Refractometric studies with the sera of syphilitic patients under arsphenamine 
and neo-arsphenamine treatment. K. Tokuda. Dermatological Research Dab. and 
Wisterlnst., Philadelphia. Proc. Soc. Exptl. Biol. Med. 18, 151-3(1921). — There is a 
marked increase in the refractive index of the serum and in the globulins in syphilis, 
especially in active secondary cases. Considered in relation to the Wassermann re- 
action of the sera, before treatment, the strongly positive cases show values of total pro- 
teins higher, and of non-proteins lower than the weakly positive cases. When the 
Wassermann reaction remained persistently positive during anti syphilitic treatment, 
the refractive index, % of total proteins and the relative amt. of globulins of the sera 
showed little tendency to drop below their original values. When the reaction became 
very readily negative the curves fell progressively and rapidly during the course of 
injections. V. C. Myers 

The quantitative relation between complement and complement-fixing antibody. 
R. L. Kahn. Michigan Dept. Health, Lansing. Proc. Soc. Exptl. Biol. Med. 18,170-1 
(1921). — The employment of 2 units of complement is too great an excess of this ingre- 
dient for correct results in some cases, and the use of less complement may se|ve as a 
finer measure of complement-fixing power of a given serum. The thermostability of 
complement-fixing antibodies resulting from protein immunization. Ibid 171-2. — Sp. 
complement fixing antibodies withstand a temp, of 75°, while the antibodies present 
in syphilitic sera are destroyed at 60 to 65°. This suggests that there exist inherent 
biological differences between the 2 types. V. C. MyERS 

Observations on the specific exhaustion of cutaneous reactions. G. M. Macken- 
zie and L. B. Baldwin. Presbyterian Hosp., N. Y. Proc. Soc. Exptl. Biol. Med. 18, 
214-7(1921). — The reactivity of the skin may readily be abolished in the area involved 
in the reaction, when the protein soln, is injected into the skin 5 or 6 times at the same 
site, at intervals of 1 or 2 hrs. This exhaustion has been accomplished with egg white, 
exts. of ragweed and chicken feathers, the proteins of almond, pea, oat and wheat. The 
extent of the area exhausted is limited to the site of the reaction. There appears to be 
a strict specificity for substances biologically unrelated, and group reaction for substances 
closely related biologically. A non-antigenic substance such as histamine produces 
a reaction which is not exhaustible, while the above-named substances are antigenic. 

V. C. Myers 

Specific immunological reactions of Bence-Jones proteins. S. Bayne -Jones 
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and D. W. Wilson. Johns Hopkins. Med. School. Proc. Soc. Exptl. Biol. Med. 18, 
220-2(1921). — Precipitin, complement fixation, and anaphylactic reactions showed 
differences between various Bence-Jones proteins, a mixt. of human serum proteins 
and Bence-Jones proteins in the prepns. made to salt-out the proteins, and complete 
difference between cryst. Bence-Jones and serum proteins. V. C. MyBRS 

The supposed relation between allcalosis and tetany and similar conditions. I. 
Grbenwald. Roosevelt Hospital, N. Y. Proc. Soc. Exptl. Biol. Med. 18, 228-34 
(1921). — Convulsions were produced in dogs by intravenous injection of NaHCOj; 
there was, also, a decrease in H + coucn. of the blood and plasma. After rapid injection 
there was apnea, with death from respiratory failure, and not convulsions. A mixt. 
of bicarbonates of Na, K, Ca, and Mg produced convulsions. The concn. of Na in the 
plasma required to produce convulsions is approx, the same for NaHC0 3 , NaCl, Na 
phosphate or NaitSO*. Though Collip accepts the view that tetany is due to alkalosis, 
he emphasizes the disturbance in the cation equil., while also ascribing a similar stimu- 
lating effect to the bicarbonate ion. This sp. effect may be due entirely to the effect 
of the anion in detg. the permeability of the tissues to the cation. V. C. Myers 
The antigenic properties of ragweed pollen. J. T. Parker. Columbia Uuiv. 
Proc. Soc. Exptl. Biol. Med. 18, 237-40(1921). — Ragweed pollen was shown to be anti- 
genic by expts. on the isolated uteri of sensitized guinea pigs. V. C. Myers 

The concentration of sodium and potassium as compared with that of calcium and 
magnesium in the serum of patients with active infantile tetany. I*. F. Tisdall, B. 
Kramer and J. Howland. Johns Hopkins Univ. Proc. Soc. Exptl. Biol. Med. 18, 
252-3(1921). — The Na and Mg content of the serum of children suffering from active 
infantile tetany falls within the limits of normal. The K content is somewhat elevated 
and that of Ca markedly diminished below normal. The (Na-fK) (Ca + Mg) ratio in 
the normal infant is 27.6, while in cases of infantile tetany it is 44.5. If the Ca were 
to remain the same, the ratio would be 27.8. The change in ratio is due almost wholly 
to decrease in Ca concn. V. C. Myers 

Serumtherapy of advanced botulism. J. Bronfenbrenner and H. Weiss. 
Harvard Med. School. Proc. Soc. Exptl. Biol. Med. 18, 253-1(1921). — In studying the 
path of absorption of botulimis toxin in guinea pigs, it was noted that in animals kept 
under EtsO anesthesia, death following the introduction of toxin was greatly delayed. 
To study toxin-antitoxin combination, 2 series of guinea pigs were given 50,000 minimal 
lethal doses of botulinus toxin per os. Usually first symptoms appear in 6 hrs. and 
death occurs in 12 hrs. Antitoxin was given intravenously after G hrs. ; the pigs which 
were not etherized died in 18 hrs. while those which were put under Ut 2 0 anesthesia 
for 2 Hrs. survived. V. C. Myers 

The composite nature of botulinus toxin. J. Bronfenbrenner and M. J. vSciilEsin- 
gEr. Proc. Soc. Exptl. Biol. Med. 18, 254(1921). — Since thepotency of purified botulinus 
toxin as tested by injection remains the same, while the toxicity by mouth is decreased 
by purification, it seems that the power of crude toxin when absorbed through the 
intestine is dependent on the presence of secondary substances mixed with the true 
botulinus toxin. V. C. Myers 

Report on anaphylactic deaths in guinea pigs from intracutaneous injection of small 
amounts of egg albumin. H. Zinsser and S. T. Wu. Columbia Univ. Proc. Soc. 
Exptl. Biol. Med. 18, 261-3(1921). — Several cases of acute death of sensitized guinea 
pigs by absorption from the skin of very minute amts, of reasonably pure protein are 
described. Attempts to repeat the result with a dozen guinea pigs have not succeeded. 

V. C. Myers 

Diffusible calcium in normal, rachitic, and experimental tetany blood. L- von 
Mbysenbug. Columbia Univ. Proc. Soc. Expt. Biol. Med. 18, 270-2(1921). — There 
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appears to be no change in the proportion of diffusible serum Ca in human rickets, or in 
exptl. dog tetany. V. C. Myers 

Gout and cholesterol. A. Chauffard and J. Troisier. Ann. de Med. 9, 149 
(1921); J. Am. Med. Assoc. 76, 1800(1921). — The authors state that with Grigaut's 
modification of Folin’s technic they found the uric acid content of the blood in gout was 
regularly 0.1 per 1000, instead of the normal 0.04, and the cholesterol content was 
likewise abnormally high. In 9 of 13 cases of gout the cholesterol ranged from 1.5 
to 2.95 per 1000. The excess of cholesterol is deposited at various points, the process 
being the same as with urates, only in lesser degree. L. W. Riggs 

Protein sugar in cancerous patients. II. Bierry, F. Rathery and Miss Levina. 
Compt. rend. 173, 55-7(1921). — In normal persons the protein sugar ranges from 0.6 
to 0.8 g. per 1. of venous plasma. Tn 10 cancer patients the protein sugar ranged from 
1.14 to 2.66, av, 1.73 g. per 1. of venous plasma. The higher figures were observed in 
cases showing multiple metastases with marked cachexia. L. W. Riggs 

Autocolloidoclasis from cold. F. Widae, P. Abrami and Et. Brissaud. Compt. 
rend. 173, 207-12(1921). — Expts. were made with 17 adult dogs after fasting 24 hrs. 
Immediately before the beginning of the expt. detns. were made of the vasculo-sanguin- 
ary equil. formula, coagulation time of blood taken from the jugular vein, leucocytosis, 
leucocytic formula, and generally the refractive index of the serum. The animals were 
then plunged into a tub filled with water at 2 to 3°, the head, neck and front paws being 
the only parts above water, and kept in the cold bath 15 to 45 min. In the course of 
the chilling and afterwards the above mentioned detns. were repeated at intervals of 
10 min. upon blood from the jugular vein. The results were sharply definite. In all 
cases the chilling caused a hemoclastic crisis identical with that observed in a state of 
shock. The crisis generally appeared in 10 to 15 min. and continued 30 to 60 min. In 
a typical case the blood of the dog before immersion gave leucocytes 12,000, polynuclears 
78, mononuclears 22, coagulation time 9 min., n 63. After immersion for 20 min. the 
figures were 8,000, 60, 40, 3, and 57.4, resp.; at 42 min. the figures were 5,000, 32, 68, 
2, and 56.7, and at 90 min. the figures were 14,000, 81, 19, 11, and 64.3, resp. Thus 
cooling produces a shock in all points comparable with the anaphylactic or with the 
protein shock. Since this phenomenon is the result of a displaced equil. of the interior 
colloidal medium it is named autocoll oidoclasis, of which the shock a frigore is a typical 
example. L. W. Riggs 

Modifications of the blood plasma and of the urine during starvation in the diabetic. 
Desgrez, Bierry and Rathery. Compt. rend. 173, 259-61(1921). — Analyses of 
plasma and urine of 4 diabetics were made before the fast while on ordinary rations, 
after 1 day of fasting, and after 2 or 3 days of fasting. In each case the patient before 
fasting was eliminating acetone substances. The results are assembled in a large table 
and the following conclusions stated: The proteins increase in the venous plasma prin- 
cipally by an increase in the serum albumin, which is contrary to the observations in 
the starving normal persons. Both free and protein sugar diminish in the less gTave 
cases, but increase when coma becomes imminent. The urinary sugar diminishes 
notably and may even disappear. The acetoacetic and (5-hydroxybutyric acids and 
acetone usually declined in amt., the variations of ketonic and those of ketogenic acids 
were not always parallel, showing that an estn. of only acetone and acetoacetic add is 
insufficient. Starvation appears to favor the assimilation of ketonic and ketogenic 
■ nbstances, and a measure of this utilization is indicated by modifications of the blood 
plasma. L. W. Riggs 

Catalase content of the blood in different types of anemia. E. B. Krtjmbraar 
and John H. Mgsser. J. Am. Med. Assoc. 75, 104-5(1920).— The method of estg. 
the amt, of catalase was that of Stehle (cf. C. A. 13, ‘ 3224; 14, 2368). The relation of 
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catalase content of blood to red blood-cell count per cu. mm. was detd. in 25 patho- 
logic and 4 normal individuals. Anemic blood liberated much less O than normal. 
Both the actual amt. of 0 liberated and the resulting indexes varied less in the nonanemic 
than in the anemic individuals. The catalase content of the blood varies according to 
the concn. of the red blood cells and this ratio is not materially affected by splenectomy 
or by the various types of anemia studied. L. W. Ricos 

Specific precipitin reaction of the lens. Ludvig Hektoen. J. Am. Med. Assoc. 
77, 32-3(1921). — The observations on the immune reactions of the lens have been made 
by means of sp. pptn, tests of lens solns., study of the anaphylactic effects of reinjection 
of lens solns. in guinea pigs previously injected or sensitized with such solns., and com- 
plement fixation tests. All of these are associated with adequate control procedures. 
The tests were made by the contact method, the readings being taken after one hr. at 
room temp. The results of the reactions are tabulated for beef, chicken, dog, guinea 
pig, horse, human, monkey, rabbit, rat, sheep, and swine, and show all lens solns. to 
react in the same way with beef, horse, sheep, and swine antiserums; further that none 
of these lens antiserums reacts with the blood serum of either the corresponding or any 
of the other species represented, and, conversely, that no antiserum reacts with any 
lens soln. The precipitin reactions of the lens of the animals mentioned are lens specific, 
and the lens does not appear to contain any spccies-specitic precipitinogens; hence the 
lens protein may be regarded as chemically distinct and as identical in diverse species. 

L. W. Riggs 

Basal metabolic rate in hyperthyroidism. Walter M. JIoothby. J. Am. Med. 
Assoc. 77, 252-5(1921). — “The basal metabolic rate serves as an accurate diagnostic 
aid in the recognition of the presence or absence of hyperthyroidism.” L- W. Riggs 

Blood sugar and basal metabolism. R. A. McBrayer. J. Am. Med. Assoc. 
77,861-3(1921). — Conclusion: “The detns. of basal metabolic rate and blood sugar 
are of no practical value in the differential diagnosis of chronic pulmonary tuberculosis 
and hyperthyroidism." L. W. Riggs 

Further studies on the mechanism of the so-called Abderhalden reaction. Ii. 
AbdBrhaldEn. Fermentforschung 4, 338-58(1921). — A repetition of the expts. of 
Plaut and of Ewald, both of whom observed positive ninhydrin reactions, after the 
addition of inert materials to blood, gave negative results. More confirmatory evi- 
dence was found in support of A.’s idea concerning protective ferments. Several new 
methods of attack have been devized which are giving promising results. One consists 
in subjecting organ sections to the action of serum and then examining them for changes 
microscopically. R- L. Stehle 

Experimental observations upon the effect of cholesteremia on the results of the 
Wassermann test. Charles F. Craig and William C. Williams. A m. J. Syphilis 5, 
392-400(1921). — The effect of an increased blood cholesterol upon the Wassermann 
reaction was detd. experimentally in the rabbit. Normal, Wassennann negative rabbits 
were given 1.25 g. per kg. of body wt. of cholesterol by mouth each day for a period of 
18 days. The sera were tested for fixation (antihuman system with cholesterolized 
human heart antigen) on the 9th, 18th and 30th days. In no instance was a positive 
fixation obtained, in spite of the fact that the amt. of cholesterol in the blood had in- 
creased from 117.6 mg. (normal) to 961.5 mg. per 100 cc. of serum. G. H. S. 

Flocculation reactions in syphilis: with especial reference to the Meintcke and 
Sachs-Georgi reactions. S. A. Levinson. Am. J. Syphilis 5, 414-38(1921). — Floccu- 
lation reactions in general, and particularly those of Meinicke and Sachs-Georgi, shown 
by positive syphilitic sera are of essentially the same nature as the Wassermann reaction 
being dependent upon the formation of Wassermann aggregates. Study of these re- 
actions throws much light upon the changes which take place in the seroglobulins in 



3684 


Chemical Abstracts 


Vol. 15 


syphilis and which render the reactions specific. The flocculation results from the union 
of the lipoidal antigen with the serum globulins, the degree of flocculation depending 
upon the concn. of globulin. The amt. of globulin present is to be correlated with the 
degree of irritation of the tissue cells induced by the Treponema pallidum. However, 
in certain conditions other than syphilis the serum globulins are increased and yet floc- 
culation does not occur. Apparently in syphilis there is a second factor, the elaboration 
of a sp. Treponema pallidum toxin, and this toxin must combine with, or sensitize, the 
increased globulin before the latter will present an increased affinity for the particles 
of the lipoid ext. The function of the electrolyte and of the electrochem. affinity of 
the syphilitic globulin for the lipoidal ext. are of importance in the mechanism of the 
flocculation phenomenon. Of the flocculation reactions, that of Sachs-Georgi appears 
to be the most trustworthy. G. H. S. 

Attempt to detect thyroid secretion in blood obtained from the glands of individuals 
with exophthalmic goiter and other conditions involving the thyroid. J. M. Rogoff 
and H. GoldblaTT. Western Reserve Univ. and Lakeside Hospital. J. Pharmacol. 
17, 473-80(1921).— Blood was obtained from thyroid glands of 10 individuals upon whom 
thyroidectomy was performed for exophthalmic goiter, 3 for thyroid adenoma and 2 
colloid goiter and tested for the thyroid secretion, the “tadpole reaction” being utilized. 
No evidence was obtained, in any of the specimens, of the presence of active thyroid 
material in the blood. C. J. West 

H— PHARMACOLOGY 

ALFRED N. RICHARDS 

Clinical and experimental notes on the anaphylactic bronchial asthma of fur dyers. 
H. Curschmann. Univ. Rostock. Munch, med. Wochscht. 68, 195-7(1921). — After 
a shorter or longer occupation with ursol, a fur dye worker may become hypersensitive 
to it, getting ill even when handling furs which have been treated with ursol. The most 
striking symptom is severe asthma. Ursol is formed on oxidation of p-phenyiendi- 
amine to quinone with transition to imine and polymerization. Various forms of ursol 
exist. Expts. were made with freshly prepd. solns. of quinone diimine. Guinea pigs 
received injections of serum from a case of ursol asthma and after a lapse of one or more 
days intravenous as well subcutaneous injections of the imine soln. as well as inhalations. 
The intravenous injection and inhalations produced severe anaphylactic reactions, 
much less the subcutaneous injection. The serum of the patient was more toxic than 
normal serum. Two animals received a first injection of the imine and 18 or 16 days 
later an intravenous injection. Severe shock was noted, a drop of temp, to 34°, and 
rather quick recovery. Subcutaneous reinjection gave only little shock. These expts. 
are taken as proof that quinone diimine produces asthma not by virtue of primary 
toxicity but anaphylaxis. The anaphylactic shock could be avoided by previous 
administration of Ca. S. Ambbrg 

Further notes about ursol injuries in fur workers Ritter, Munch, med. 
Wochschr. 68, 333(1921). — Ursol may produce a not insignificant inflammation of the 
pharynx and of the entrance to the larynx. S. Ambbrg 

The influence of disintegration products of cells on pharmacological reactions. 
H. Freund and R. Gottueb. Univ. Heidelberg. Munch, med. Wochschr. 68, 383-5 
(1921). — Very interesting theoretical discussion based on such observations as that 
blood platelet destruction yields solns. of marked pharmacol. activity. Products of 
cell destruction exercize a marked influence on the reactivity of autonomous organs 
to epinephrine, substances belonging to the digitalis group, atropine and other poisons. 

S- AmbBrg 

Chloroform narcosis and the adrenals. A. Pitini. Gazz. degli ospedali 41 , 415 
(1920) ; Endocrinology 4 , 438. — After narcosis with CHCL the content of adrenaline in 
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the adrenal glands is diminished. Perhaps the high blood pressure in the beginning of 
narcosis and the low pressure during the rest of the period may be explained in this way, 
that first the chromaffin system is stimulated and produces more adrenaline. This 
would be followed by an exhaustion of the chromaffin system. The suggestion is 
offered that injections of adrenaline arc of use in narcosis. H. W. Banks, 3d 
Industrial poisonings and their prevention. Ernst Brezina. Chem. Zlg. 45, 
599-602, 624-6, 647-9, 694-6(1921).— An extended lecture on individual toxicology, 
covering many inorg. and org. poisoning agents, symptoms, tests, methods of treatment, 
means for prevention, statistics and bibliography. W. C. Ebaugh 

“Lytophan” a phenylquinoline dicarboxylic acid. F. Gudzent and Joh. Keip. 
Univ. Berlin. Ther. Gegen. 62, 127-9(1921). — "Lytophan” has the constitutional 
COOH 

A 3% soln. in 2.5% Na : CO a is slightly alk. 

N COOH 

to litmus. Such solns. were administered to animals, as follows without appreciable 
effect: Frogs, wt. 25 g., in amts, equiv. to 15-30 mg. acid, ventral lymph sac; rabbits, 
wt. 1.8 kg. in amts, equiv. to 0.5-1 .0 g. acid, subcutaneously ; rabbits, wt. 1 .76 kg., in amts, 
equiv. to 2.4 g. acid, subcutaneously, divided into 4 doses during day; dogs, wt. 6-7 kg., 
amts, equiv. to 5.9-12 g. acid, by mouth. One dog received 1 2 g. and vomited 6 hrs. later; 
another received 24 g. and had very little appetite the next day. Apparently, the sub- 
stance is much less toxic than Starkenstein (C. A. 14, 3279) found phcnylcinchonic 
acid to be. Administration of 3-4 g. daily on 2 successive days increased the uric acid 
excretion in 3 out of 4 patients. The effect on blood uric acid (Maasc-Zondck method) 
was not definite. One patient with arthritis deformans received a total of 60 g. in 8 
weeks with favorable results. Other favorable results were obtained in 14 out of 21 
patients with gout, migraine, rheumatism, etc. The other 7 patients did not respond 
to this treatment. I. Green WAi,n 

A possible source of lead poisoning. A. F. G. Cadenhead and A. G. Jacques. 
Can. Chem. Met. 5, 260(1921). — The object of the expts. was lo demonstrate whether 
Pb accidentally mixed with smoking tobacco is carried over in the smoke. By dup- 
licating the conditions present in pipe smoking it was proved that a very small proportion 
of Pb would be inhaled but most of it remains in the ash and tar as Pb and PbO. 

H. C. Hamilton 

The pharmacological action of isoamylhydrocupreine (eucupine) and isooctylhydro- 
cupreine (vuzin). R. Magnus and U. G. Bijlsma. Utrecht Univ. Proc. Acad. 
Set. Amsterdam 23, 481-5(1921). — This concise report includes results by subcutaneous, 
intravenous, and intramuscular injections; perfusion expts.; the action as antiseptics 
and disinfectants ; the action on the nerves, the exposed heart, the corpuscles, the cornea, 
the blood vessels. A bibliography and detailed expts. are to appear later. H. C. H. 

Experimental contribution to the theory of narcosis. I. Traube and P. Klein. 
Tech. Hochschule Charlottenburg. Biochem. Z. 120, 111-24(1921). — Studies with the 
Tyndall ions and the ultra microscope showed that many substances which are sol. 
with difficulty in HiO, such as the alkyl halides, the higher ales., etc., are in part at least 
in the colloidal state when in satd. or coned. H 2 0 soln. This fact holds also for sub- 
stances of low soly. in solvents other than H s O, such as H 2 0 in C ft H e . The apparent 
discrepancies in surface activities exhibited by narcotics such as the alkyl halides, etc. 
on stalagmometric detn. is attributable to the incompleteness of their dispersion. Fur- 
ther studies with atropine and the relatively insol. nonylic acid showed that they can 
be obtained in a surface-active and a surface-inactive form according to their degree 
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of dispersion. When only large submicrons are present the surface forces of the solns. 
appear to be inactive as detd. by the stalagmometric method. When these are changed 
to amicron size by various means they appear to take on surface activity. Indifferent 
colloids could not be changed in this manner. An application to these findings of Gibb’s 
principle is discussed. Compds. such as C«H» are particularly colloidal in nature and 
on this fact depends their adsorption by charcoal. Studies of cataphoresis showed that 
the colloidal particles of nonylic and caprylic acids -and the bases aniline, toluidine, 
xylidinc go to the anode while the base quinoline goes to the cathode. H 2 0 solns. of 
colloid materials as well as suspensions are irreversibly flocculated if surface-active 
nonconductors are added to satn, F. S. Hammett 

The active strength of the narcotics. I. Studies on the isolated frog heart. H. 
FChner. Untv. Konigsberg i. Pr. Biochem. Z. 120, 143-63(1921). — Observations 
are given of the action on the frog heart of 40 compds,, some halogen-free and some 
contg. halogen, in iso-narcotic eonen. with 7% EtOH. The drop count of the narcotic 
dilns. was detd. Alcohol, paraldehyde, acetone and EtaO were found to have a high 
surface tension in narcotic concns. The esters influenced surface tension of H ; 0 to a 
lesser degree, not only in narcotic concn. but also in satd. HiO soln. In general the 
narcotic action of the various compds. ran parallel with their H 2 0 or salt soln. soly. 

F. S. Hammett 

Acceleration of blood coagulation by euphyllin. R. Meissner. Univ. Breslau. 
Biochem. Z. 120, 197-202(1921). — A presentation of exptl. data leading to the opinion 
that in the hastening of the coagulation of blood by euphyllin both the diamine and 
the purine groups participate. F. S. Hammett 

The action of some chloroform derivatives with particular reference to Traube’s 
theory of the action of the narcotics of the methane series. Georg Joachimoglu. 
Univ. Berlin. Biochem. Z. 120, 203-11(1921). — J. aims to demonstrate, by comparative 
data drawn from expts. on the effects of various Cl compds. of the methane series on the 
frog heart and yeast fermentation, that Traube’s theory of the action of narcotics based 
on surface tension properties has no foundation in fact. F. S. Hammett 

Studies of the manner of kidney function by means of colloidal metals. J. Voigt. 
(Gottingen) and M. Fritz (Witduugen). Biochem. Z. 120,303-18(1921). — Collodial 
AgCl, Cu, Bi, Mn, Fe, Au, Ag and Agl were injected into dogs and the histological 
appearance of the kidneys was studied by the usual methods and the dark-field illum- 
ination. Of particular importance, however, was the common occurrence of a boundary 
zone in the medulla at which the metal deposition was markedly diminished. The 
assumption that all the tubules are not active at the same time, but that according to 
the need a greater or lesser part of them is involved in activity, is not uniformly supported 
by the evidence. Finally, attention is called to the fact that in a large number of the 
expts. there took place a sort of desquamative catarrh in which the epithelium loaded 
with metallic particles gave the appearance of being cast off for excretion. Since Ag 
was found in the urine only after an interval of 8 days from the time of injection it is 
presumed that the excretion of intravenously injected colloidal metals by the kidneys 
takes place in such a manner that it leaves the body together with the cast-off cells. 

F. S. Hammett 

The pharmacological action of colloidal arsenic sulfide. E. Meneghetti. Univ. 
Padua. Biochem. Z. 121, 1-39(1921). — When colloidal AS2S3 is administered by any 
method it is changed into the granular form and more rapidly than are the colloidal 
sulfides of ether metals, such as Hg, Cu or Pb. This change in dispersion is considered 
significant in the production of the pharmacol. effects observed. Although no fixation 
in the cells can be found after oral ingestion of the compd. yet absorption is retarded. 
If As 2 Sj is injected subcutaneously or intramuscularly it is found fixed in the tissues 
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in small particles. The difference in effects produced by the coinpd. given in the col- 
loidal condition and as a solid is attributed to the greater surface of the former. On 
intravenous injection the quick onset of the phenomena is laid to the mechanical effect 
of aggregation which produces small emboli in the lung and other capillaries. Death 
may follow large doses on this account. The significance of non lethal doses of AsjS s 
in lung diseases is discussed. F. S. Hammett 

The ion equilibrium of the cell. A contribution to the physiology of sodium. 
S. G. Zondek Univ. Berlin. Biochem. Z. 121, <87-108(11121). — Studies of the effects 
of various ions on the activity of the heart lead Z. to the opinion that osmotic relations 
have only a subordinate role in the phenomena elicited. The osmotic effect of NaCl 
is based in last analysis on the specific action of the Na ion, although osmotic effect and 
NaCl effect do not run a parallel course. The Na effect is closely related to the Ca and 
K action. Ca is an antagonist to K as well as to Na. There is no special effect on the 
heart of the nonelectrolytes, sucrose, glucose or urea. The normal heart function is 
dependent on a certain equil. between the Na, K and Ca ions, disturbance of the cquil. 
leading to disturbance of function. Nevertheless, the heart can adjust itself to a new 
cquil., either increased or decreased Na concn. or an ion-frec condition. I f . S. H. 

The secretory stimulative effect on the pancreas of the amino acid hydrochlorides. 
M. Aral Tokyo. Biochem. Z. 121, 175-9(1021). — Five to 10 cc. of arj. solus, of 
various concns. of the HC1 salt of glycocoll, d-alanine, d ■ glutamic acid and glycylglycine 
were injected into the duodenum of dogs with temporary pancreatict fistula. Pancreatic 
secretion was stimulated. Histidinc-HCl and d-glucosamine-llCl did not act as stim- 
ulants. When the compds. were injected intravenously or subcutaneously no reaction 
was obtained. Adrenaline depressed the stimulating action of these amino acid hydro- 
chlorides. F. S. Hammett 

Curative action of radium on chicken sarcoma. II. Ozata. Gatin. 12, No. 4, 
49(1918); Jap. Med. Literature 5, 19(1920). — When extirpated tumor tissue was sub- 
jected to feeble radiation from Ra, then inoculated, its growth was stimulated. Oil 
the other hand strong radiation prior to inoculation temporarily retarded growth. A 
single radiation in situ of an inoculated fragment of tumor produced no gross change 
in size, but gave rise to a degeneration of the cell nuclei proportional to the amt. of the 
radiation. Repeated radiation stopped the growth of the tumor, and even produced 
a decrease in size, disintegration of the nuclei, round cell infiltration, necrosis, mucoid 
degeneration, and proliferation of the connective tissue. Joseph S. Hepburn 
Acute yellow atrophy of the liver and the fatty infiltration of the liver and kidney 
which results from the action of certain poisons on the liver. Alexander G. K. Foul- 
ERTON. J. Bath. Bacl. 24, 257-71(1921). — The effect of the following poisons on the 
liver was studied: Arsenobenzene, diplienylchloroarsine, HgClj, tarter emetic, As 2 0 3l 
AsH a , o-NHsCfllDOH and saponin. Most of them have a special affinity for fats. This 
explains the damage to the liver and the resulting, defective fat metabolism. The poison 
is fixed in the circulating food fat, and carried with it to the liver where it produces 
hepatitis. The excessive concn. of As in the adrenals suggests that it has an affinity 
for fats other than the glycerides of the higher fatty acids. This affinity for fats may 
be due in some instances to the fat-solvent power of the poison, in others to the formation 
of oleates. The latter is probably true for As, Hg, and P. John T. Myers 

The antiseptic action of some aromatic fumes. D. I. Macht and W. M. Kukkel. 
Johns Hopkins Univ. Proc. Soc.- Expll. Biol. Med. 18, 68-70(1921). — The fumes 
produced by the burning or destructive dry distn. of gums and spices such as gum galba- 
num, gum olibanum, cinnamon and saffron tend to exert an antiseptic action on the 
bacteria studied, B. coli and B. pyocyaneous aureus. V. C. Meyers 

A pharmacodynamic analysis of cocaine action of the cerebrum. D. I. Macht 
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and W. Bloom. Johns Hopkins Univ. Proc. Soc. Expil, Biol. Med. 18, 81-2(1920). — ■ 
Cocaine exerts a depressant action on the intelligent behavior of albino rats; in no cases 
even after minute doses of the alkaloid was there a primary stimulation noted; the 
various components into which the cocaine raol. can be split when injected individu- 
ally or as a simple mixt. of each other do not cause the same action as their chem. 
combination in the form of cocaine. V. C. Myers 

Generalized infection in syphilitic rabbits resulting from the inadequate arsphena- 
mine therapy. J. Bronfenbrenner and M. J. Schlesinger. Harvard Univ. Med. 
Sell. Proc. Soc. ExpU. Biol. Med. 18, 94-5(1920). — Rabbits with expt. syphilitic orchitis 
when injected with small doses of salvarsan developed generalized infection, whereas 
controls treated with large amts, or those left untreated showed no such tendency. 

V. C. Myers 

Comparative study of ethanol, caffeine and nicotine on behavior of albino rats. 
D. T. Macht and W. Bloom. Johns Hopkins Univ. Proc. Soc. ExpU. Biol. Med. 
18, 09-100(1921). — EtOH, caffeine and nicotine, when injected in sufficient amts, into 
albino rats, produced depression of behavior, as measured in the circular maze test. 

V. C. Myers 

Acidosis from capillary poisons. G. B. Wallace and E. J. Pellini. Univ. and 
Bellevue Hosp. Med. Coll. Proc. Soc. ExpU. Biol. Med. 18, 115-17(1921). — Uranium, 
cantharidin, arsenic, and diphtheria toxin cause widespread capillary damage, and 
bring about acidosis in dogs. Podophyllotoxin and emetine affect only the intestinal 
capillaries, and cause no acidosis. Hydrazine affects only the liver, and causes no acid- 
osis. Histamine, if injected intravenously, produces acidosis. Marked damage to the 
liver and intestine fails to induce acidosis, and the kidney is not a necessary factor. 
The condition essential may lie injury to the muscle capillaries. V. C. Myers 
Theoretical considerations bearing upon the chemotherapy of arsenical compounds. 
G. W. Raiziss, J. F. Sen amb erg and J. A. Kolmer. Dermatological Research Lab., 
Philadelphia. Proc. Soc. Exptl. Biol. Med. 18, 149-51(1921). — The toxicity as well as 
the curatis'e power of organic arseno compds. is dependent to a considerable extent 
upon whether the amino groups are free or substituted. V. C. Myers 

Pharmacological examination of cinnamein, benzyl succinate and benzyl nitrite. 
D. I. Macht. Johns Hopkins Univ. Proc. Soc. ExpU. Biol. Med. 18, 177-9 
(1921). — Cinnamein produces much the same effects as benzyl benzoate, but is much 
more irritant to the stomach and is more toxic to animals. Benzyl succinate, a solid, 
produces typical benzyl effects on smooth muscle, but more slowly and to a much 
lesser extent. Benzyl nitrite lowers blood pressure and is of value in hypertension. 

V. C. Myers 

The pharmacology of acetone. W. Salant and N. KXeitman. Univ. Georgia. 
Proc. Soc. ExpU. Biol. Med. 18, 202-4(1921). — Acetone injected intravenously into 
cats and dogs produced a marked fall of blood pressure owing to cardiac depression. Re- 
covery was prompt. Acetone was found to depress heart action in the expts. on the 
isolated heart of the frog and turtle. The vagus center was affected by acetone, as 
heart action became much slower. More pronounced effects on respiration were noted : 
in cats prolonged periods of apnea were observed after moderate amts, of acetone were 
injected intravenously; the depressing effect was less marked in dogs. V. C. Myers 
P reliminary note on chemical changes in the blood of syphilitics under arsphen- 
ar Ane treatment. C. Weiss and A. Corson. * Dermatological Research Inst, Phila. 
Proc. Soc. Exptl. Biol. Med. • — Increases m urea "N, non-protein N 

and sugar in blood were noted after injections of arsphenamine into 2 syphilitics, who 
showed normal findings before the injections. V. C. Myers 

Chemical stimulation of the annelid nerve cord. A. R. Moore. Rutgers Col. 
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Proc. Soc . Expil. Biol. Med. 18, 213-4(1921). — KC1, BaCI*, and Na citrate, each in 
A//8concn., gave marked excitation of the nerve cord of the earthworm; camphor and 
strychnine, each in satd. soln. and picrotoxin crystals, and M j 04 KUNC1 gave excitation, 
but phenol, nicotine and creatine had no effect, used either as crystals or in soln. 

V. C. Myers 

Comparative study of ethanol, caffeine and nicotine on the development of frog 
larvae. D. I. Macht and W. Bloom. Johns Hopkins Univ. Proc.. Soc. Exptl. 
Biol. Med. 18, 241-2(1921). — The effect of certain poisons was noted on larvae after 
hatching and on older tadpoles. Young tadpoles succumbed more quickly to all the 
poisons than the older ones. Nicotine was most toxic, caffeine came next, and KtOH 
was least toxic. V.. C. Myers 

Studies on the action of mercury. W. Salant and N. Kleitman. Univ. Georgia. 
Proc. Soc. Exptl. Biol. Med. 18, 249-50(1921). — Small doses of Hg (as the benzoate, 
succinate and acetate) when injected intravenously into dogs and cats produced stimu- 
lation of respiration and usually a temporary rise in blood pressure; larger doses, how- 
ever, and repeated small doses produced the opposite effect, the latter indicating cumu- 
lation. A long latent period of 2 to 6 minutes often preceded the sudden fall in blood 
pressure. V. C. Myers 

The toxicity of skatole. W. Salant and N. Kleitman. Proc. Soc. Exptl. Biol. 
Med. 18, 251(1921). — Skatole in acetone soln. injected into the ventral lymph sac of 
frogs produced severe intoxication in a few minutes; slow respiration, loss of reflexes, 
and muscular weakness were followed by paralysis and death. Acetone alone produced 
similar but much less pronounced symptoms. In cats and dogs, skatole produced 
a marked fall in blood pressure with slow recovery. V. C. Myers 

Arsphenamine and certain other organic arsenic compounds (Roth) 17. Malted 
barley and hordenine (Garrigues) 1(5. 

I— ZOOLOGY 
r. a. gortner 

How the hypertonic solution acts in experimental parthenogenesis (method of 
Loeb). I. Origin and significance of the accessory asters. Maurice Herlant. 
Arch. zool. expt. gen. 57, 511-33(1918); Botan. Abstracts 4, 97-8. — Hypertonic sulns. 
cause artificial parthenogenesis in sea- urchin eggs by providing accessory asters. Mon- 
asters produced in activated egg before application of hypertonic soln. are ineffective; 
accessory asters make efficacious bipolar mitosis possible. Capacity of soln. for causing 
development of eggs depends on concn. and compn. NaCl, KC1, and OH ions favor 
accessory asters; CaClj and MgCl 2 are neutral or inhibitory; H ions, KCN, and anes- 
thetics prevent cytasters. Agents alter permeability of egg membrane. Cytasters 
are produced artificially only during period of permeability of egg membrane. H. sug- 
gests that salts penetrate the egg at this time, become irregularly distributed in the egg, 
and “salted” spots become centers of coagulation and liquefaction of colloids, thus form- 
ing asters. IL The mechanism of segmentation. Ibid 58, 291-314(1919) ; Botan. A b- 
stracts 4, 98. — Egg of Paracentrotus limdus stimulated to development by butyric acid 
alone forms monaster or several monasters one after another at successively shorter inter- 
vals and of successively shorter duration, but the egg does not divide. Nucleus disap- 
pears while monasters are present but reappears, each time of larger vol., alter each mon- 
aster, and toward the end of the series monasters it may be fragmented. In eggs treated 

first with butyric acid, then returned to sea water, and finally for 30 mins, to hypertonic 
soln., accessory asters are formed in addition aster near nucleus. Aster is a physiol., 
not morphological phenomenon.. Review of literature indicates most features of mitosis 
are largely independent of each other, and none is indispensable. H. G. 
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Dissection and injection studies on the ameba. R. Chambers. Cornell Univ. 
Med. Col. Prat. Sor. Exptl. Biol. Med. 18 , 66-8(1920). — Oils injected into Ameba 
proteus form spherical droplets which are carried about in the cytoplasmic currents. 
A large drop is usually expelled. Distd. or spring H*0 diffuses through the granular 
end osarc <lilg.it, and finally accumulating on 1 side of the A meba in the form of a blister 
which is ultimately pinched off. By injection of acid indicators it was seen that the 
protoplasm is more acid than its environment. “Basic” dyes have a coagulating and 
"acid" dyes a liquefying effect on the protoplasm. Dissection indicates that the gran- 
ular cndosarc is easily changed between the fluid and solid states. Peripheral to the 
endosurc is a hyaline liquid zone, the ectosarc, bounded externally by a thin pellicle, 
which softens in a localized area in the formation of a pseudopod. V. C. Myers 
A volatile sperm-stimulating substance derived from marine eggs. G. H. A. 
Clowes and IC. Bachman. Marine Biol. Lab., Woods Hole. Proc. Soc. Exptl. Biol. 
Med. 18, 120-1(1921). — Sea-urchin eggs suspended in sea H 2 0 secrete a sperm-stimu- 
ulating substance, which is non-specific and is a simple, volatile, organic substance, 
a product of enzymatic action or fermentation within the cell. It is weakened by heat- 
ing with acid, unaffected by heating in neutral or alk. soln., rapidly destroyed by oxid- 
izing agents. V. C. Myers 

Researches on the nutrition of the silk worm. Kikiti Hiratsuka. Bull. Im- 
perial SerictiUural Iixpt. Sta. 1, 257-315(1920). — Silk worms consume an av. of 13 kg. 
mulberry leaf per 1000 worms per day, or from 12 to 65 % °f the standard quantity 
allowed them. That part of the leaf consumed contains the least amt. of fiber and 
ash and is rich in protein and N-Free extractive substances. The female worm con- 
sumes more food than the male. The period of max. voracity occurs in the 5th instar 
(age), but the amt. of food ingested relative to ihe wt of the body is less than in the 
earlier instars. The av. digestibility of the nutrients of the mulberry leaf are as follows ; 
dry matter 40.92%, N-free ext. 36.85, crude fat 58.72, carbohydrates 40.52, crude 
protein 62.23, ash (lst-4th instars) 32.68, ash (5th instar) 8.57, crude fiber 0.7i%. The 
digestibility of dry matter tends to decline as the age increases; the values for protein, 
fat and carbohydrate are, however, higher in the 5th instar than in the 3rd and 4th, 
while the rate of retention of ash is much lower in the 5th because of the discharge of 
a large amt. of phosphorus and alkalies toward the end of this stage. The digestive 
juice of the silk worm contains no cellulosc-decompg. enzyme and since the digestive 
tract is almost bacteria-free, there is no breaking down of the fiber of the leaves. The 
digestibility of food is generally large in the period of great voracity of the 5th instar; 
in the maturation period succeeding this, the digestibility of N-free extract is a little 
lower while that of protein and fat is about the same. The excretion of ash is greatly 
increased. The female shows a higher value of digestibility of food than the male. 
The digestible part of the mulberry leaf has about the same % of fat as the leaves as a 
whole; the amt. of protein is large, that of ash small and there is almost no fiber. The 
nutritive eoeff. (ratio of crude protein to the sum of the crude fat and N-free ext.) of 
the digestible part of the leaf is somewhat higher in the 5th than in the preceding instars. 
The greatest tissue building activity occurs during the 1st instar, the quantity of stored 
material in 24 hrs. being 3.7 times the initial w r t. This becomes less as age advances. 
The amts, of food ingested and digested requisite for the formation of a given amt. of 
body tissue show no significant difference from lst-4th instars, but a marked increase 
in the 6th. The quantity of dry matter, however, does not increase because the water 
content of the newly formed tissues of the 5th instar is much less than in preceding stages. 
157.2 g. dry matter of the digested food are necessary for the formation of 100 g. solid 
body tissue, consisting of 74.6 g. carbohydrate and 68.8 g. protein. Some carbohydrate 
is transformed to fat and stored as such. Protein is important in the 5th instar in 
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the formation of body tissue, silk substance, etc., carbohydrate in the storage of fat and 
glycogen and as food for the maintenance of life. Ash is important up to and in the 
early part of the 5th instar. The female worm requires more food for the building of 
a given amt. of body tissue than the male, except fat. The male worm accumulates 
more fat than carbohydrate, the female more carbohydrate than fat. The bodies of the 
male chrysalis and moth are poorer in carbohydrate and richer in fat than those of the 
female. The quantity of cast-off skins is 25.52 g. per 1000 larvae or 2.2% of the dry 
matter digested in all instars. An av. of 240.33 g. silk (dry wt.) is secreted per 1000 larvae, 
corresponding to 25% of dry matter digested and G5% of the N digested during the 
5th instar. The male produces less silk than the female, but at a higher relative rate 
to the ingested and digested food and body substance of the matured worm. 1000 
female moths lay 391.09 g. eggs (135.55 g. dry basis), equivalent to about one-half the 
body substance (77% of the body glycogen). The av. quantity of dry body substance 
consumed to supply bodily energy is as follows: Eating period, 8.08 g. per 1 kg. (dry 
basis) body wt. per hr; moulting period, 4.64 g. ; pupal period, 0.29 g. ; moth period, 3.21 g. 
The heat value of the mulberry leaves supplied to the worms increases as the age of 
the worms increases; that part which is eaten has a higher value ami the physiol, avail- 
able portion of the latter has a still higher heat value. The heat value of the worm is 
high at the time of hatching, decreases when feeding commences and gradually rises up 
to the chrysalis and moth stages. The heat value is lower at the end of the moulting 
periods than during them; male worms show higher values than female. The av. amt. 
of physiol, available energy corresponds to 42.02% of the energy ingested. During the 
5th instar, the amt. of available energy is greatest at the time of great voracity, but is 
much less in the later maturation period. The female worm has a larger amt. of physiol, 
available energy than the male. The av amt. of energy stored for the building of tissue 
corresponds to 67.31% of the sum of the physiol, available energy and 28.3% of the 
ingested energy; the amt. of stored energy of each instar is 03.99% av. of the available 
energy of the respective instar. The female stores more energy than the male, but 
relatively less compared with the amt. of available energy. 2. 1 1 % of the available 
energy is lost as cast-off skin during the moults; 23.57% of the available energy of the 
5th instar is lost as silk. One part of silk requires 5.1 parts physiol, available energy 
or 12 parts of ingested energy for its production. The female secretes more silk sub- 
stance than the male, but the latter produces silk at a higher rate against the energy 
obtained, the physiol, available energy and the energy stored as body substance, of the 
mature worms. 12.6% of the available energy of all stages is lost as eggs. 34.66% of 
the physiol, available energy is consumed for the support of the living state; after moult- 
ing 17.75% of the available energy of all instars is consumed. The female always con- 
sumes more energy. than the male. Charles H. Richardson 

The rate of growth of the domestic fowl. .Samuel Brodv. Mo. Agr. Expt. Sta. 
J. Gen. Physiol. 3, 765-70(1921). — The growth period of the domestic fowl is similar 
to that of mammals, being composed of 3-4 cycles, 2 poslcinbryonic with maxima at 
8 and 12 weeks and 2 or at least one embryonic cycles with max. at 11-12 and 15-16 
days. Hatching occurs during the second or third cycle as in the guinea pig. The 
velocity curves of each of these cycles can be represented by the equation of an auto- 
catalytic monomol. reaction. Cf. C. A. 15 , 2477. Chas. H. Richardson 

12— FOODS 

W. D. BIGELOW AND A. E. STEVENSON 

Microscopic examination of flour. G. L. Keenan and M. A. Lyons. U. S. 
Dept. Agr., Bull. 8 39, 32 pp.(1920). E. J. C. 

Analysis of alimentary pastes; so-called “pastes with eggs” (noodles). Ernest 



3692 


Chemical Abstracts 


Vol. 15 


Martin". Mon. set. II, 151-2(1921). — A method is proposed to detect eggs in pastes 
and det. their quantity. Albumin . — Make a dough of 30 g. of ground paste, which passed 
GO-mesh sieve, with 15 cc. H*0 in a mortar. Knead the dough in hands over a Funnel 
in a 500- cc. graduated flask under rapidly dripping distd. HsO, starch being washed 
from the gluten. Mix the contents of the flask and filter (folded paper), the first 
cloudy portion being discarded. To 250 cc. of filtrate add 2 drops AcOH and boil in 
a 400-cc. flask. If egg white is present a characteristic turbidity develops. Tong boil- 
ing, the H -0 which is evapd. being replaced, coagulates albumin, which can be filtered 
on tared paper, washed with boiling H 2 0, dried in oven and weighed. Pastes contain- 
ing no egg give a slight ppt. which is 1 .3-2.0 g. per kg. Pastes contg. 3 eggs per kg. give 
9.66-10.00 g. of albumin, the theoretical being 11.88. Drying pastes which normally 
contain 8-10% H 2 0 in an oven at 100-105° did not affect the albumin or change the 
limit of content indicated. Lecithin. — Ext. 50 g. of ground paste in a Soxhlet app. 
for at least 36 hrs. with equal mixt. of ale. and Et 2 0. Evap. the solvent, dry and weigh. 
Saponify with strong ale. KOI! and evap. to dryness. Ext. with hot H 2 0, decompose 
the soap with slight excess of HNO 3 , boil, filter on wet paper to sep. fat, wash (with 
boiling H 2 0), evap. to 50 cc. and add several crystals of KMnO* to liberate H s P0 4 . 
Prolonged boiling disposes of the Mn0 2 formed. Ppt. with molybdate at 65 0 on H 2 0 bath. 
Paste contg. neither eggs nor yolk give 0.07-0.08 g. P 2 O s per kg. while those with 3 yolks 
per kg. give 0.24-0.31 g. per kg. Table of analyses of pastes with different quantities 
of eggs is given. H. A. LeppER 

Degree of preservation of dried cod fish. A. Verda and U. Emma. Schweiz. 
Apoth. Ztg. 59, 247-9, 258-01(1921). — The investigation involved extn. of the finely 
powdered sample (30 g.) with 500 cc. H 2 0 at a low temp, for a period of 15 to 20 hrs., 
after which the product was filtered. On the addition of 2 cc. Kessler’s reagent to 50 
cc. of the filtrate (contg. sol. proteins and their decompn. products), a faint lemon-yellow 
color with a slight flocculcnt turbidity (well-preserved sample) resulted, while in the 
case of more or less advanced decompn. an orange-yellow color obtained together with 
a quickly agglomerating ppt. A prime dried codfish contains about 2.49% coagulable 
protein, 5.039% albumose, 3.16% fish bases but no NTIj, while in more or less decom- 
posed stock the protein and albumose values are depressed with a corresponding in- 
crease in the N bases and the formation of NH 3 . W. O. E. 

The preparation of a soluble protein extract from soy beans. S. A. Waksman. 
N. Jersey Agr. Kxpt. Sta. Proc. Soc. Exptl. Biol. Med. 18, 219-20(1921). — By using 
soy-bean cake in the growth of certain fungi, the enzymes present in the mycelium act 
upon the proteins, causing over 50% of them to go into soln. When coned., this soln. 
has 45% sol. proteins and protein digestion products and is quite rich in vitamines, while 
practically free from carbohydrate. This may be of value in feeding infants and 
diabetics. V. C. Myers 

The adulteration of bread by the addition of water. Arpin. Ann. jals. 13, 
545-8(1920). — The bread-making qualities of flour depend mainly on its moisture con- 
tent, gluten content, and absorbent power of the gluten. With a given flour, there is 
a max. and a min. amt. of H 2 0 which can be used to obtain a good quality of bread. 
If less is used, the bread does not rise properly, and if too much is used the dough cannot 
be properly handled. Baking expts. were carried out with 2 flours using on each, max., 
min., and intermediate amts, of water. The greatest difference in the moisture contents 
of f he bread (exclusive of the crust) from the same flour was 3.06% and the difference 
between the greatest and least yields was 2.90%. It follows that the baker cannot add 
an unlimited amt. of water to his flour, and the variations which he can make are such 
that a bread of good quality will never contain more than 45-8% H z O (when made from 
flour prepd. from French wheats). A. P.-C. 
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The milk of the city of Montpellier. 15. Hugues. Chef des Travaux d la Station 
Oeuotogique de Montpellier. Ann. fals. 12, 272-82, 351-6(1929). — A large number of 
analyses are given (and commented on) both of the mixed milks and of individual milks 
taken over a period of 10 mos. (June 1913- March 1914 inclusive) in 3 well-kept and 
reputable dairies in Montpellier. A. P.-C. 

The milk of the city of Montpellier. Pierre De France. Montpellier. Ann. 
fals. 13, 146-50(1920); cf. preceding abstract. — D. compares Hugues’ results with those 
of 70 analyses carried out by himself (published in 1908) on milks from 55 dairies in 
Montpellier, and comments on the differences between the two sets of results. 

A. P.-C. 

Dried milk as a food. R. J. Blackijam. J. Roy. Sanitary Inst. 41, 84-94(1921). — 
There arc five varieties of dried milk on the market: (1) Dried sepd. milk, contg. an av. 
°f 1% fat, (2) dried half-cream milk, averaging 15% fat, (3) dried three-quarter cream 
milk, contg. about 20% fat, (4) “Government’' standard dried milk, corresponding to 
the 3% standard of the Board of Agriculture and Fisheries, (5) full cream milk made 
from whole fresh milk, which averages 27% fat. 95-96% is a high degree of soly. 
to obtain in any dried milk. The effects of drying on milk constituents arc: Fats are 
no longer in emulsion, but in a condition resembling butter and quite granular. When 
mixed with water the fat globules arc considerably fewer and much larger than in 
fresh milk. Albumin and globulin are coagulated, but caseiuogen is not. The protein 
content is more digestible than in fresh milk. The nulk sugar is unchanged. Ferments 
are all destroyed but Lane-Claypon has shown that this loss is of no importance as re- 
gards the value of dried milk for handjfeeding of infants. Fat-sol. A is not affected by 
heat. Water-sol. B stands desiccation. Water-sol. C. is largely diminished in the prepn. 
of dried milk (according to expts. at the Lister Inst., Hess, Fisk, Unger and others dem- 
onstrate that there is no diminution of this factor - ). Analyses made in the Government 
Lab. by Sir James Dobbie gave: A. Full cream (26 samples), water, 1.80 to 6.10; fat, 
22.58 to 31.28; protein, 22.70 to 27.75; lactose, 33.20 to 41.39; ash, 5.44 to 7.58. B. 
Part cream (7 samples), water, 5.00 to 6.50; fat, 4.73 to 21.92; protein, 25.01 to 32.25; 
lactose, 39.28 to 49.57 ; ash, 6.40 to 7.80. C. Skimmed milk (50 samples), water, 2.29 to 
10.87; fat, 0.067 to 3.4; protein, 30.69 to 37.23; lactose, 45.65 to 52.58; ash, 7.00 to 9.66. 
The literature shows that the fact that milk has been heated does not rob it of its power 
to convey the tubercle bacillus. Tests of a dozen samples showed neither pathogenic 
bacteria nor any organisms of the coli group. The only organism isolated was the 
harmless Bacillus sublilis. The use of dried milk as an infants' food, also as a food for 
adults and invalids, is discussed. Nathan Van Patten 

Study of several methods for the detection of watering of milk. Utz. Z. angew. 
Chem. 34, Aufsatzteil, 21-2(1921).— In the abstract of this paper in C. A. 15, 1766 
the word "not" was omitted in the printing by error in the sentence which starts “The 
method of Sanfelici, etc." This method is not recommended for practice. E. J. C. 

The sampling of milk. H. F Judkins. Mass Agr. College. J. Dairy Sci. 4, 
350-4(1921). — Comparison was made of samples taken and tested daily for 2 mo. from 
12 deliveries with composite samples taken with the milk thief and with a small dipper 
twice a month. Tests were also taken on the 15th and 30th and on the 10th, 20th and 
30th of each month and divided by 2 and 3, resp., to get the monthly av. The dipper 
and tube methods seem to be practically equally accurate as methods of sampling 
when samples are tested every 2 weeks and daily deliveries of milk do not vary much in 
wt. Adding up 3 tests and dividing by 3 comes so near results obtained by daily testing 
that it is worthy of recommendation. The only other alternative is to run composite 
samples and test every 2 weeks. jf. a. Lepper 

The determination of lactose in adulterated milks and in sweetened condensed 
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milk. L. LkGrande. Le Lait 1, 218-20(1921). — -To det. lactose in the presence of 
other reducing sugars use is made of Barfoed’s reagent, which is Cu acetate in dil. 
AcOH soln. Although the values for lactose by this method are somewhat less than by 
potarimetry they are sufficiently dose for safety. The above reagent is employed first, 
when values for glucose, galactose and fructose are obtained directly; a Febling’s detn. 
conducted upon the same sample before inversion gives the total reducing sugars. 
The difference between the former and the latter detn. when corrected will give the 
quantity of lactose. Cf. C. A. 15, 1675. H. F. Zoeder 

Use of aluminium in dairying. E. Drouilly. Le Lait 1, 228-42(1921).— After 
a seemingly exhaustive study of the effect of lactic acid on Al, Trillat condudes that it 
is without effect and that the other constituents of milk in the natural state are without 
effect. The mechanical features of pure Al render it valuable in the manuf. of Al milk 
bottles and other containers for dairy products. A number of dairies in France have 
given Al milk bottles a thorough trial and they have given promise of fulfilling the need 
for a more merchantable container than glass. It is necessary to fashion them of Al 
alone since the continued contact of other metals is likely to develop into dectrolytic 
action and to the consequent deterioration of the article. Special designs of artides to 
increase their stability are considered. H. F. Zou.BR 

The relation of acidity to the coagulation temperature of evaporated milk. L. A. 
Rogers, E. F. Deysiier and F. R. Evans. Dairy Division, U. S. Dept. Agric. J. 
Dairy Sci. 4, 294-309(1921). — The relation of the acid-base ratio to the coagulation 
temp, of evapd. milk and the influence of the H-ion concn. on this temp, were studied. 
Results did not show any very definite relation between the acid-base ratio of the raw 
milk and the coagulatory point of the evapd* milk under com. conditions. Exact 
information in regard to the relation of the mineral constituents of the milk would be of 
little value in detg. its suitability for condensing purposes. Results obtained from detg. 
H-ion concn. elecUoinetrically indicate that there is no definite relation between the true 
acidity of the fresh milk and the coagulating point after evapn. This indicates that the 
detn. of titratable acidity in fresh milk is of little value for grading purposes. It is not 
possible to draw a definite limit in H-ion concn. above which milk would be unsuitable 
for evapg. as the value varies within wide limits. Other factors than increased acidity 
are of equal or greater importance on the coagulating point. A very small increase in 
the acidity from the normal for any particular milk will cause a distinct lowering of the 
coagulating temp, of that milk evapd. H. A. LeppER 

New angles to the starter-maker’s problem. B.W. Hammer. Iowa State College. 
J. Dairy Sci. 4, 277-85(1921). — Starters made with S. laclicus alone gave a much lower 
volatile acidity even after a considerable number of transfers than those made with mlxts. 
of this organism with S. citrovorus or S. par acitr ovorus. The volatile acidities of mixts. 
were in general the same as with good starters. A com. culture after varying numbers 
of transfers gave high volatile acid in both sterilized and pasteurized milk. S. citro- 
vorus and 5. paracilrovorus have a definite restraining action on growth of S. laetkus. 
Starters are not pure cultures of S. lacticus. S. citrovorus does not grow at 37 0 while 
5. paracilrovorus does. Good starters must contain at least 2 organisms. A delicate 
balance between the 2 is necessary if the aroma- and flavor-producing materials are to 
be developed in proper amts. H. A. Lepper 

Lactic fermentation. I. E. Kayser. Le Lait 1 , 184-91(1921). — A masterly 
review of the field of lactic organism culture. It treats fully of Jensen’s and Weigmann’s 
classification from the point of view of the dairy industry. Carbohydrate and N 
metabolism are considered. H. Ibid 242-9. — The influence of temp, on the growth of 
lactic organisms is shown by dividing them into 3 groups on the basis of their optimum 
temps. The first group whose optimum lies between 32° and 38° ; the second between 
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40° and 50°, and the third between 12° and 15°. The effect of air upon the relative pro- 
portions of volatile and non-volatile acids is discussed. The non-volatile acids formed 
during lactic fermentation are lactic (lcvo and dextro or the cquiv. inixt. of each) and 
succinic together with more or less of the volatile acetic, formic, propionic and carbonic 
acids. Some space is given to the views of Jensen and Pere on the relation between 
enzyme specificity and the stereometric configuration of the sugar mol. and the conse- 
quent production of active or inactive lactic acid hy the organisms. It is possible to 
differentiate between certain classes of lactic organisms by their ability to reduce certain 
dyes, notably litmus, methylene blue, indigo, etc. Many other important features or the 
metabolism and habitat of these organisms are discussed such as enzyme production, 
thermal death point, lactic diastase, salt sensibility and toxicity. H. F. ZoLLER 
Sandy crystals in ice cream: their separation and identification. Harper F. 
ZoLLER AND Owen E. Williams. Bur. Animal Industry. J. Agr. Research 21, 
791-5(1921). — Lactose was shown to be the cause of "sandiness" in ice cream. The 
isolated sandy crystals averaged 99.86% lactose. The form of lactose appearing in 
ice cream is the normal a crystal form which crystallizes from II 2 0 solus, in tomahawk- 
shaped prisms and from protein solns. in more rugged or maize-shaped crystals. Sev- 
eral photomicrographs are shown. F. C. Cook 

Reliability of the nail test for predicting the chemical composition of green sweet 
com. C. 0. ApplEMAn. Maryland Agr.' Kxpt. Sta. J. Agr. Research 21, K 1 7-20 
(1921). — The thumb nail is thrust into the kernel and if the exudate is milky the corn 
is said to be in the milky or best edible stage. If the exudate is cloudy or opalescent, 
but not white and milky, the corn is in the premilk stage. In the early dough stage 
a little pressure by the nail is required to force out the creamy contents which also 
contain a little dough. In the dough stage only dough is forced out of the kernels by 
the nail and the kernels are commencing to show considerable yellow color. Kxpts. 
were undertaken with Stowcll’s Evergreen corn to det. within what limits the chem. 
compn. of the corn can be predicted by the nail test. Corn in the 4 stages enumerated 
above was tested and analyzed. An early and a late crop were studied. Starch, total 
sugars and H 2 0 were detd. for the 4 stages of ripeness for both crops, and the max. and 
min. data are recorded. The eompn. of the kernels for each stage of the late crop was 
much more uniform than for the corresponding stage of the early crop. The % of 
starch in both the milk and early dough stages was lower in the late than in the early 
crop. In each of the ripening stages, except the dough stages, the 'J, of total sugar 
was more const, than the % of starch. As ripening progressed the increase in % of 
starch was much greater than could be accounted for by the decrease in % of sugar. 
From the beginning of kernel formation until the end of the ripening period there is a 
continual movement of sugar from the plant into the kernels where it is transformed 
into starch The reliability of the nail test is influenced by the rate of ripening and 
also by the rate of H 2 O lost by evapn. The test is more reliable when applied to crops 
which ripen slowly in the cool autumn. F. C. Cook 

The microscopical examination of Yerba mate. A. C. Scam. Anal. asoc. quim. 
Argentina 9, 192-5(1921). — An illustrated description of the structures found in pow- 
dered mate leaves and the common adulterants. L- E. Gilson 

Some new factors in the production of silage. Anon. Wis. Agr. Kxpt. Sta., Bull. 
319, 41-2(1920). — Brief mention is made of work on the bacteriology of silage by E. G. 
Hastings. The first organism which appears in any number in silage is one of the colon 
group. It produces COj, acids in small amts, and from 0.6 to 0.7% of ale. JL M. J. 

Bacteriological and chemical studies of different kinds of silage. Charles A. 
Hunter. Pa. Agr. Expt. Sta. J . Agr. Research 21, 767-89(1921). — The nature of the 
fermentation taking place in silage composed of a mixt. of silage crops was studied. 
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Both field and lab. tests were made. The total number of microorganisms, the total 
acid producers, the colon-aerogene3 group, B. Bulgaricus, the yeasts and the protein di- 
gesters were counted. Total acidity, volatile acidity, amino N, ammonia N, albumin- 
oid N, and H*0 were detd. The field tests consisted of the following: — Canada field 
pea and oat silage (2 tests), corn silage and corn and soy-bean silage. Concrete silos 
were used. Three lab. tests were made with Canada field pea and oat silage viz: (1) 
Untreated, (2) treated with 2% CIIClj and (3) sterilized and inoculated. Graphs of 
the findings are presented. Little differences were found in the fermentations taking 
place in silage composed of Canada field peas and oats, corn and soy beans and corn 
only. A larger number of B. Bulgaricus organisms were found in the com silage than in 
the other types of silage studied. The production of acid was due to microorganisms. 
With the exception of the first few days yeasts had little influence upon the fermentation. 
Plant enzymes were chiefly responsible for the hydrolysis of protein with the formatiqn 
of amino N. The formation of NHs was due to both enzymes and microorganisms. 

F. C. Cook 

Experiments with dairy products at the Wisconsin Station. Anon. Wisconsin 
Agr. Expt. Sta., Bull. 319, 43-4(1920). — It was found that the titratable acidity of milk 
is not an indication of its coagulability when sterilized, and that condenseries are, 
therefore, not justified in refusing milk of high acidity. Coagulation is due primarily 
to an excess of Ca salts, and any tendency to coagulate can be readily corrected by the 
addition of suitable citrates or phosphates. The lack of flavor in Cheddar cheese made 
from pasteurized milk was overcome by adding a special starter which in addition to 
lactic acid bacteria contains organisms isolated from soil and feces. R. M. J. 

Analysis of ensiled alfalfa and discussion of its food value. P. LavEnir and A. 
Chaudet. Anales soc. quirn. Argentina 8, 327-30(1920). — In general, ensiled alfalfa 
has an acid reaction. Some specimens were found where fermentation had gone to an 
extreme with production of free NH 3 by degradation of the nitrogenous substances 
present. Analyses of typical samples with an acid reaction showed that some degrada- 
tion had occurred, as 75% of the nitrogen content was found to be present in the form 
of water-sol. corapds. consisting almost entirely of amino acids. The food value of 
these amino acids is questioned. L. E. Gilson 

The change in the hydrogen-ion concentration of various mediums during heating 
in soft and pyrex glass tube:, (Esty, Cathcart) 11C. Differentiation of type A and 
type B botulinus toxins in food (Graham, Schwarze) 11C. Nature of hardening of 
vegetable plants (Rosa) 11D. 


Flavoring extracts containing higher alcohols. B. H. Smith and J. R. Eoff, Jr. 
U. S. 1,384,680, July 12. Flavoring exts. are prepd. by dissolving flavoring materials 
such as orange oil, lemon oil or vanilla ext. in higher ales., e. g., isopropyl ale. U. S. 
1,384,681 relates to the use of glycols as vehicles for flavoring exts., e. g., ethylene or 
propylene glycol. 

13 — GENERAL INDUSTRIAL CHEMISTRY 


HARLAN S. MINER 

The Jugo Slavonic chemical industry. Kurt Zielenziger. Z. angew. Chem. 
1921 , No . SA {Chem. Ind. 44, 310-11). E- J. C. 

Research in industry. L. A, Hawkins. J. Soc. Automotive Engineers 9, 20-2 
(1921). — An address. C. J. WEST 

Thermodynamics and its application to the chemical industry. G. Urbain. 



1921 


ij — General Industrial Chemistry 


3697 


Chimie et Industrie 3, 750—60(1919) ; 4, 31-42(1920). — U. gives first a general outline 
of the laws of chemistry as related to thermodynamics. Among the subjects discussed 
are the law of mass action, Carnot’s cycle, catalysis, reactions at high temps., the 
phase rule and chem. potential. The second paper takes up the application of the 
above laws and theories to industrial work, illustrating such application with a few 
certain cases. These are represented by the application of the phase rule to the Stassfurt 
deposits and to the manuf. of H by steam and Fe. U. also takes up taylorism as applied 
in France. The theory and application of thermodynamics to the manuf. of IhSOt by 
the contact process is discussed in detail. p. D. V. Manning 

Industrial raw materials in China. Takktora Ano. J. Chem. Ind. (Japan) 23, 
782-8(1920). — The raw materials in China which have direct bearing on Japanese chem. 
industry are considered under 5 headings: minerals, agricultural products, live stock, 
marine products, and forest products. Important minerals are Fc (1 billion tons), 
Sn, coal, Zn, Hg, W, Sb, and petroleum oils. Cotton, fiber, vegetable oil, beans, rice, 
wheat and barley are agricultural products. Green liirle, wools, various animal fats 
and bones are available from live stock. NaCl is the only noteworthy marine product. 
In forestry, essential oil, lacquer, lumber, and various drugs are essential products. 
Annual-production and extent of present development of these materials in China are 
given in detail. S. T. 

Presidential address, Montrial, P. Q. Wiuuam Pope. J. Soc. Chem. Ind. 40, 
179-82T(192l). — The production of rubber, camphor, quinine, etc., by works methods 
cannot compete successfully in cost of production with the natural products turned out 
by cheap labor and the free energy of sunshine in the tropics. liven indigo from the 
plant, if the same efforts had been expended upon plant improvement as upon lab. 
methods, would probably not find any difficulty in competing with the works-made 
product. Nature, however, generally furnishes us with but one member of any particu- 
lar class of complex org. compds. The chem. technologist on the other hand has suc- 
ceeded in mfg. a whole range of dyestuffs of the indigo family which do not occur among 
vegetable products. The productivity of tropical countries, for example, Malaya and 
the Fiji Islands, could be greatly increased by the eradication of certain widespread 
tropical diseases, such as hookworm, and their causes. Org. reactions employed in the 
lab. and works are changing their character, high potential energy is being superseded 
by low potential energy, and thus we are more nearly approximating the methods utilized 
by plants and animals in building up complex substances. Petroleum offers a fruitful 
field for research. At present it stands where coal tar once stood; it is considered only 
fit to bum. Also in Chem. Age (London) 5, 272-5(1921). E. G. R. Ardagh 

Report on elimination of waste in industry. Anon. Mer.h. Flng. 43, 579-83(1921). 
— The Comm, authorized by the American Engineering Council and appointed by Her- 
bert Hoover makes its Report in 3 sections: (1) A summary which includes a statement 
of the sources and causes of waste with recommendations for waste elimination; (II) 
the engineers’ field reports in the 6 industries investigated; and (III) general reports 
on unemployment, strikes and lockouts, adjustment of disputes, accidents, health, eye 
conservation and purchasing and sales policies. The. whole report contains about 130,- 
000 words. This article deals only with section I which may be briefly summarized 
as follows: Six industries were studied (1) building, (2) men’s ready-made clothing, 
(3) boot and shoe mfg., (4) printing, (5) metal trades and (6) textile mfg. The 
responsibility for prevention of waste is shown to be much greater for management 
than for labor. Waste due to low production, to interrupted production, to restricted 
production and to lost production is discussed under each of these headings. Recom- 
mendations for the elimination of waste are made to management, labor, the public, 
trade associations, the government and to engineers. E. G. R. Ardagh 
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Waste heat utilization for steam generation. G. R. McDermott. Assoc. Iron 
and Steel Elec. Eng. 3 , 293-319(1921) ; cf. C. A. 15 , 1120.— The heat absorbed by radia- 
tion is proportional to the fourth power of the abs. temp, difference between the radiat- 
ing surfaces. The temp, of waste heat gases being much lower than that produced by 
direct firing, specially designed boilers are necessary. McD. recommends fire tube 
boilers with numerous small flues for quite low temps., e. g., for the utilization of exhaust 
gases from large gas engines using coke oven and blast furnace gas. McD.’s own de- 
sign calls for 476 1.5*' flues 12' long, the total heating surface being approx. 1950 sq, ft. 
For further details of McD.’s boiler and for the discussion of the utilization of other 
sources of waste heat for steam generation in iron and steel plants the original must 
be consulted. E. G. R. Ardagh 

Combined electrical and steam power operation. Robert Nitzschmann. Aussig. 
Chem. App. 8, 117-20(1921). — A mathematical paper. Cf. Bechstein, C. A. 15, 1584. 

J. H. Moore 

Concentration of water in steam boilers. Victor J. Azhe! Power 54, 46-8(1921). 
— Blowing down of boilers is generally a matter of guesswork. The limit of concn. 
of water-sol. salts is generally placed from 100 to 300 grains per gallon in the 
literature, whereas many boilers are being successfully operated on concns. as 
high as 2000 and 3000 grains per gallon. Priming is caused by matter both in suspen- 
sion and in soln. The priming point varies with compn. of water, type of boiler and 
degree of overload. Precautions for taking samples to det. the degree of concn. are 
given. To det. boiler water concn. the NaCl method is most generally used ; it consists in 
comparing the NaCI content of the boiler water sample with a carefully predetd. ratio 
of NaCl to sol. salts. Add ldropofphenolphthalein to a 50-cc. sample and add 0.05# 
H2SO4 until the pink color disappears. Add 2 drops of K;Cr 2 0< and titrate with AgNCb 
(4,97 g. per 1.). The end point is indicated by the persistence of a slight reddish 
ppt. Each cc. of AgNOa is equiv. to 2 grains of NaCl per gallon. The hydrometer 
method employs a hydrometer with graduations from 1.000 to 1.025, each division of 
0.001 equaling 100 grains concentration per gallon. Accuracy of this method does 
not exceed 100 grains per gallon. The densimeter is an instrument receutly 
patented by E. C, Walker. It conrists of a short piece of glass tubing with a 
bulb at one end, properly sealed and calibrated. The densimeter bulb is placed 
in the hot water sample whose concn. is desired. The water is stirred with a thermom- 
eter and when the bulb rises from the bottom and touches the surface the temp. 
(°F.) is noted. The amt. of sol. salts fn grains per gallon is found from a curve 
giving the relation between the "floating temperature" and dissolved mineral matter in 
water. A. R. Albouze 

Electrical resistance materials. Walter Kennedy. Assoc. Iron & Steel Elec. 
Eng. 3, 241-7(1921). — K. reviews the various metals and alloys now used for elec, 
resistance purposes. In choosing a metal or alloy for any particular purpose the follow- 
ing items have to be taken into consideration: sp. resistance, temp, coeff., permissible 
working temp., m. p., mechanical properties, and cost. Cast Fe has a very high sp. 
resistance and is suitable for many purposes. At fairly high temp. Ni withstands 
oxidation better than Fe. For very high temp, in air the Ni-Cr alloys serve the 
best purpose. In using resistance grids ample air circulation must be provided for 
to avoid local overheating. C. G. F. 

Dehydration of transil oils by centrifugal force. C. H. Hapgood. Elec. World 78, 
473(1921). — In the centrifugal oil purifier, the oil is drawn from the bottom of the trans- 
former and pumped through an elec, heater to the top of the purifier. Moisture and 
dirt are removed by centrifugal force and the pure oil is pumped back to the top of the 
transformer. A portable outfit to effect this includes a pump and an elec, heater. 
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In one installation, a circulation for 145 min. at the rate of 375 gal. (1419 1.) per hr. in- 
creased the dielcc. strength (using the new standard gap) from 13 to 20 kv. The 
character of the oil affects the capacity of the machine but not the thoroughness of 
dehydration. The purifier may be used for stationary sendee or mounted on a truck 
contg. all the necessary auxiliary equipment connected up for immediate use. The 
general construction is similar to that used to purify lubricating oils. W. H. Boynton 
The heat pump and its application to the evaporation of water and aqueous solutions. 
H. Claassen. Z. angnv. Chent. 34, Aufsatzteil, 233-5(1921). — The term "heat pump" 
is applied to the process of compressing the steam from an evaporator to a pressure 
equal to that of the heating steam in order to use it again as a source of heat. C. con- 
siders "The conditions for the operation of a heat pump/’ "power and steam consump- 
tion of a heat pump," "calcn. of the total steam consumption of evapg. plants with 
heat pumps," "derivation of the formula for ealeg. the steam consumption," "com- 
parative ealens. of the steam consumption and the HsO evapd. in an example," and 
"the steam injector for compressing generated steam." He concludes that the heat 
pump effects no great economy unless there is either water- or hydro-elec, power available 
to operate it. J. H. Moore 

Plauson’s method for preparing colloids and its technical value. August Chwala, 
Oesterr. Chem. Ztn . 24 , 107-9(1921) ; cf. C. A. 14 , 3129. — Further details of the construc- 
tion and operation of Plauson’s "colloid mill” are given. In order to produce a colloidal 
dispersion of a given substance it is milled with a suitable dispersion medium and pep- 
tizing agent. For a given substance and dispersion medium there exists a definite 
max. concn. of the sol form of the colloid, any excess remaining in the gel form. A 
number of industrial uses for the colloid mill are briefly outlined. F. I v . B. 

Air pollution and wastefulness. Frederic Dannerth. Newark, N. J. Chem. 
Met. Eng. 25, 104(1921). — A recent decision of the U. S. Supreme Court is discussed in 
detail. The State of Wyoming passed an act which prohibits as wasteful the burning 
and consumption of natural gas for its products, without fully and actually, applying 
and utilizing its heat for other mfg. or domestic purposes. The case was originally 
heard in the U. S. District Court for Wyoming but the gas carbon black producers ap- 
pealed to the U. S. S. Court for an injunction restraining the State of Wyoming from 
enforcing the law. The U. S. S. Court held that a state has a right to det. if any con- 
servation is necessary and it also has the right to det. how far it wishes to go in exerting 
its power. In the hearings it was shown that 1000 cu. ft. of natural gas contains approx, 
from 33 to 45 lbs. of actual C. It was also shown that the companies operating these 
gas wells obtain only 1.75 lbs. of C per 1000 cu. ft. of gas. A process carried on with an 
efficiency of less than 5% was considered to be highly wasteful. The court emphasized 
the fact that possession of the land is not necessarily possession of the gas as the property 
of the owner of lands in oil and gas is not absolute until it is actually in his grasp and 
brought to the surface. Oil and gas have no fixed situs under a particular portion 
of the earth’s surface within the area where they obtain. F. D. 

Innovations in the mechanical operation of above-ground plants at mines. Lwow- 
ski. Z. Ver. deut. Ing. 65, 839-43(2921). — Hoisting . plants are discussed. The 
discussion also covers boiler plants for high pressure, superheated steam, tubular boilers, 
mechanical stokers, powdered coal firing, travelling grates, feed-water heaters, lime- 
soda and permutite water softeners, Cumberland process (use of counter-e. m. f. at 6 
to 10 v.) for protecting boilers from electrolysis and keeping them free from scale, water 
feed devices, etc. W. C. Ebaugh 

The control of furnaces; apparatus used in furnace control. Paul Frion. Bull, 
soc. eneour. ind. not. 133 , 553-75(1921). — A lecture by the director of ‘‘{’Office central 
de Chauffe rationneUe," in which the following conclusions are reached: (1) Only by 
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careful furnace control can the max. efficiency be attained in industrial heating-app. 
(2) Such control is based upon the scientific study of the heat losses in the app. (3) 
The control can be obtained only by the use of precise measuring instruments in the 
hands of skilled engineers. T. S, Carswell 

Accidents in factories and workshops. Anon. Chem. Age (London) 5, 155-8 
(1021). —Notes on dangers in machinery and processes are quoted from the annual 
report of the Chief Inspector of Factories & Workshops. Dangers and precautions 
are given for the use of abrasive wheels, hydro extractors and centrifuges, and fatal 
explosions and their causes are discussed in the cases of gasoline, tank repair work, 
and acetylene installations. KCIO< is more stable than KClOj but mixed with org. 
matter it will detonate when struck with a hammer. A fatal explosion in a KCIO* 
crystg. room shows the necessity of a dust-free air supply for compressors. A plenum 
system of direct air supply for rooms contg. dangerous or noxious fumes creates dense 
fume pockets unless the velocity of the air is limited. # W. H. Boynton 
Procedures involving annullment of patents and granting of compulsory licenses. 
Julius Ephraim. Z. angew. Chem. 34, Aufsatzteil, 240-2(1921). — A detailed explan- 
ation as to practice in (German) patent law, emphasizing the essential differences in 
procedures involved. W. C. Ebaugh 

Inventions and processes. Wilhelm Pollmann. Chem. Ztg. 45, 817—8(1^21) . — 
Comments on advertizing inventors, process-sellers, formula mongers, incompetent 
consultants, so-called engineers, promoters, etc., pointing out how business ought not to 
be done, and recommending the employment of a "busiuess attorney” or technical ad- 
vizer of the highest rank. W. C. Ebaugh 

Liability of a railroad for spontaneous combustion of a shipment. W. Brod- 
bECK. Chem. Ztg. 45, 820-1(1921). — A discussion of responsibility or a (German) 
railway for loss of goods iuhcrently dangerous. In the case of friction matches, for 
example, it must be shown that the company was at fault in handling goods with un- 
necessary roughness or lack of care. W. C. Ebaugh 

The measurement of color (Mees) 2. Industrial poisonings and their prevention 
(Brezina) 11H. 

Lubricating oil. J. F Maloney. U- S. 1,384,703, July 12. A lubricating mixt. 
adapted for use on vehicle springs is formed of paraffin lubricating oil 50 gals., lubricating 
graphite 15 lbs., ether 1.5 gals., acetone 30 gals., turpentine 5 gals., kerosene 15 gals, and 
creosote 50 gals. 

Metal packing. W. L. Harris. U. S. 1,383,943, July 5. A metal packing for 
use where exposed to heat is formed of finely divided metal alloy 85, asbestos 6, grease 
3, mica 1 and metal wool 6 parts. The metal used may be an alloy of Pb 82-95, Sb 
2-14 and Sn 1-4%. 

Valve-Packing Grease. E. C. Weisberger. U. S. 1,384,714, July 12. A grease 
adapted for packing valves is formed of tallow 25 lbs., soap 1 lb., beeswax 1 lb. and 
"neutral oil” 1 gal. 

14 — WATER, SEWAGE AND SANITATION 


EDWARD BARTOW 

Some problems encountered in waterworks engineering (and discussion) . W. C. 
Hawley. Proc. Soc. Western Penn. 37, 87-114(1921). — General and specific water 
engineering problems are discussed. G. C. Baker 

Control of public water supplies. M. Z. Blair.. Can , Eng. 41, Aug. 4, 1921.— 
Recommends protection of surface supplies. Langdon Pearse 
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Welland-Niagara district water-supply problem. F. A. Dallyn. Can. Eng. 
40, June 30, July 7, 1021. — Outlines growth of area, water needs and recommends 
formation of water district. Lang don Pearse 

Underground water supply of Buckinghamshire and Hertfordshire. W. Whitaker. 
Water and Water hug. 23, 281-2(1021). -From a study of the underground supplies 
of Buckinghamshire and Hertfordshire, W. concludes that one of the main sources of 
underground water is chalk, rivaled only by sandstone of the Midlands. The under- 
ground flow is independent of the surface sloi>c and comes from joints and bedding 
planes rather thau from the chalk itself. G. C. Baker 

The Birkenhead new water supply. Anon. Engineering 112, 286-8(1921).— 
This is an engineering description of the new Birkenhead ling, water supply. M. F. 

Comprehensive water works plan for Cedar Rapids. Burns & McDonnku*. 
Eng. News-Record 87, 187(1921). — The water supply of Cedar Rapids, la., is inadequate 
and it is proposed to move the plant across the river. As a temporary expedient, two 
30-ft. diam. wooden coagulation and settling tanks and four 15 ft. diam. wooden filter 
units are recommended. The new plant will consist of mixing and coagulating basins, 
six l 1 /* mil. gal. per day filters and the necessary pumping equipment and appur- 
tenances. Total cost of the plant is cstd. at $1,250,000. Frank Bachman 

Ground water for irrigation near Gage, Ellis County, Oklahoma. David G. 
Thompson. U. S. Gcol. Survey, Water-Supply Paper 500-B, 33-53(1921).— This 
report applies to a region within a radius of 15 or 20 miles from Gage. Logs of deep 
wells drilled for oil were studied and the conclusion was reached “that there is no reason- 
able prospect of obtaining water for irrigation in this region, except in small areas.” 
The water from deep wells would be costly to pump and is so charged with dissolved 
salts as to be unsuitable for irrigation purposes. Analyses of 4 samples showed all 
unfit for use in boilers, though 3 of the wells were less than 160 ft. deep. The 4th well, 
516 ft. deep, contained 6200 parts per million of dissolved solids, and was therefore unfit 
for domestic use or irrigation. Specializing in crops adapted to a small rainfall is sug- 
gested in place of irrigation. L. W, Riggs 

Modern methods of water supply and purification. II. M. F. Sanborn. Am. 
City 25, 143-9(1921); Public Health Eng. Absts. Sept. 24, 1921. — A brief resume is 
given of treatment and purification of water supplies by slow sand, mechanical and 
drifting sand filters, and of water softening and disinfection and algae treatment. 

G. C. Baker 

Water-supply-cross-connection rules of Ontario Board of Health. Anon. Eng 
News Record 87, 374(1921). — A connection may be maintained between a fire-protection 
system and a municipal water supply, and every such connection shall be protected 
with dual check valves of approved type. Frank Bachmann 

Water works cross-connections at Hartford, Conn. George W. Goethals. 
Eng. News Record 87, 409-11(1921). — A report favors the use of an improved type of 
double check valve to protect the public health. Frank Bachmann 

Preliminary note on the purification of water by activated silt. Gilbert J. Fowler 
and R. R. Deo. J. Indian Inst. Sci. 4, 149-57(1921). — Various samples of silt collected 
from streams of China and India, which were subject to pollution, were tested. Acti- 
vated silt was prepared by making a thin paste of silt with water, mixing with 3 times 
the amt. of water and aerating. Nitrifying organisms were introduced by adding 
sewage effluent along with the saline constituents of Winogradski soln. to assist their 
development. To this soln. (NH 4 ) 2 S0 4 was added and air bubbled through. Daily 
detns. showed that the NH 3 disappears more ’■apidly than the nitrite N, thus indicating 
the intermediate formation of hydroxylamine. When using 0.1 part ammoniacal N 
per 100,000, 90% of the NH, was oxidized in 24 hrs. Polluted water was added and 
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with 6 hrs. aeration 75% of the ammoniaeal N and 60% of the O-consuming power 
were removed. Treatment of filter effluent together with coagulation with Ah(SO*)s 
gave a percentage increase in the purification of 30-40% with free and saline NH S) 
20-30% with albuminoid NHj, and 20% in the case of absorbed O. With more thorough 
mixing even better results were obtained. Activated silt settles very rapidly and sug- 
gests improvements in the technic of water purification and has a bearing on the effect 
of the discharge into streams. Precautions must be observed since a certain accumula- 
tion of activated silt may actually tend to pollute, bacteriologically at any rate, a 
water of high quality. G. C. Baker 

The purification of waste waters (and sewage) by clay. A. A. Bado and T. J. 
Rumi. A vales soc. quim. Argentina 8, 132-7(1020).— Some of the org. matter in the 
water is adsorbed by the clay and some of the Ffc of the clay goes into soln. The water 
becomes less putrcscible. Rxptl. data are given. L. E. Gilson 

Water purification at Government reservation at Perryville, Md. Anon. Eng. 
Contr. 56, 38(1921).- -Raw water from the Susquehanna River is pumped to settling 
tanks with about 0.6 grain per gal. of AhtSO^s. After 2 hrs. it goes to rapid filters. 
Bacteria are reduced from 2,630 to 1 per cc. on average. I.angdon Pearse 
New Mobile water purification unit. Military Engr., July 1921; Eng. Conlr. 
56, 142(1921). Tang don Pearse 

The uses of lime in water purification. C. Arthur Brown. Munic. & County 
Eng. 61, 109-111(1921). — The use of lime has developed since 1902, providing a soften- 
ing effect. Langdon Pearse 

Chemical and biological survey of the waters of Illinois. Anon. III. State Water 
Survey Bull. No. 16, 9-20(1918-19). — A history and the duties of the department are 
outlined, followed by a tabulation of the samples of water evamd. during the yrs. 1918— 
19. Of all samples analyzed s / 3 were condemned from dug wells and */* from drilled 
wells, while 71% of the samples from wells less than 25 ft. and only 14% about 100 ft. 
were condemned. Some of the deeper wells were condemned not on account of pollu- 
tion but because of the high mineral content. A larger proportion was condemned 
during summer months than winter. The character of the well waters examd. is not 
representative of all well waters of the ftatc, as by far the greater number of samples 
was sent in because of suspected contamination; samples analyzed from wells not sus- 
pected showed a much higher degree of purity. Field investigations and scientific 
and special studies are included. G. C. Baker 

Hardness of Illinois municipal water supplies. Anon. IU. State Water Survey 
Bull. No. 16, 77-90(1918 T9). — Tabulations show the corapn. of the mineral matter, 
hardness, and the amts, of lime and soda ash required, with approx, costs, to soften the 
water from wells of 338 municipalities. Analyses of waters from streams used for mun- 
icipal supplies are not included, owing to varying compn. Data show that 111. waters 
are quite hard, 186 samples showing a hardness of from 300 to 600 p. p. m., while only 
1 showed a hardness of less than 100, 7 less than 200 and 38 less than 300. Fifty eight 
had a residue of from 600 to 1000 p. p. m., 57 from 1000 to 2000, 11 from 2000 to 3000, 
5 from 3000 to 4000, and 1 from 4000 to 5000. Methods of calen. are given. G. C. B. 

Quality of water in the Sangamon River. Minna E. Jewell. III. State Water 
Survey Bull. No. 16, 230-46(1918-19). — A survey of the biological and chem. conditions 
rhews that the water of the Sangamon River above Decatur is in good condition but 
below Decatur is grossly polluted, especially during the low waters of early fall. Also in 
Public Works 51, 252-3(1921). G. C. Baker 

A waterworks laboratory. R. B. Greenfield. III. State Water Survey Bull. No. 8, 
136(1910); No. 16, 249-52(1918-19); Eng. Conlr. 56, 266-7(1921).— A list of app. for 
chem. and bacterid, analysis is recommended. G. C. Baker 
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Elimination of tastes in water at Marquette, Michigan. \V. C. Brockway. Eng. 
News-Record 87, 72-3(1921). — Contamination of the water supply of Marquette by 
waste products from the manuf. of MeOH imparted objectionable tastes to the supply. 
The most troublesome tarry waste will be evapd. to 25 r <* of its vol. and the residue used 
as liquid fuel. Frank Bachmann 

Lead poisoning and water supplies. J. K. Reade. Water and Water Eng., March 
21, 1921; Eng. Conlr. 55, 032-3(1921). — Lead poisoning in water is due to asolu. of Pb 
in acid waters, from peaty areas. Treatment is usually by adding powdered chalk, 
lime, or N 22 CO 3 to water, Langdon Puarsb 

Further observations on pn in natural waters. Abel Wolman and Frank 
Hannan. Chem. Met. Eng. 25, 502 -0(1921); cf. C. A. 15, 1955.— The authors discuss 
the formula [H + ]s»iC V-PX [Ca - * + ] for waters in cquil. lx>th with the partial pressure 
( P ) the CO 2 of the atm. and calcite, where K is a const, depending upon the temp. 

pn values show marked seasonal as well as daily changes, which in turn are influenced 
in a secondary manner by biological contamination. These delicate fluctuations are 
not detected by the usual titrations for alkalinity. Filtration produces a temporary 
change in the pn, and the pn of the medium being filtered, as well as the polyvalent 
coagulation ions is fundamentally a controlling mechanism. It is more difficult to 
obtain good filtration in summer owing to a higher p„. The remedy is an increased 
dosage of alum, which reduces the pn. Efficiency of the action of chlorination may be 
dependent upon the p R . G. C. Baki-r 

Calculation and determination of the content of active carbonic acid in potable water. 
I. M. Kolthoff. Utrecht. Z. Nahr. Genussm. 41, 97-112(1921).— See C. A. 15, 
284. D. B. Dili, 

Color in water: its nature and removal. Joseph Race. J. Soc. Chem. Ind. 40, 
159— 62T(1921) . — An historical review leads up to the discussion of the essential relation 
pH to color removal as developed in expts. on Ottawa River water, wherein it is shown 
that the isoelec, point of coloring matter is approx, identical with this H-ion eonen., 
the zero point of methyl red, and that max. color removal can be obtained by the max. 
concn. of electrolyte, AlsCSOOs, that can be added without changing the disperse phase. 
Expts. in color removal by electrolysis with a current of 4-6 v. through submerged A1 
plates gave results of scientific if not practical interest, showing that the colloidal matter 
causing color is mostly attributable to humic acid and its salts. W. F. Mon Port 
D etection of phenols in water. Wellington Donaldson. J. Ind. Eng. Chem. 13, 
848(1921). — A correction conferring due credit is offered to Scott’s paper (cf. C. A. 
15, 2321). Additional criticisms are given. G. C. Baker 

Estimation of dissolved oxygen in water. Reinaldo Vanossi. A nates asoc. 
quim. Argentina 9, 96-120(1921). — A review of methods. The original Winkler 
iodometric method is discussed in detail. L. K. Gilson 

A new sampler for collecting dissolved oxygen samples. R. E. Greenfield and 
F. L. Mickle. III. State Water Survey Bull. No. 16, 197-201 (1918-- 19). — An app. 
improvized from lab. materials consists of a widc-mouth bottle of 1500-ec. capacity 
fitted with a No. 13 rubber stopper pierced with two holes, one near the center and the 
other on one side. A thin-walled brass tube, that can be inserted into a 250-ec. sample 
bottle, is placed in the center hole. This tube is cut off so as to be * /« in . shorter than the 
sample bottle and a shorter piece of the same tubing is inserted in the other hole and 
extends 2 in. above the stopper. A bent brass clamp, to hold the sample bottle, is 
attached to the stopper. The app. is attached to a stand heavy enough rapidly to 
sink it. Specifications are given for a metal sampler of practically the same design. 
This consists of a Cu box 3 7 /s in. square by 10 in. deep with a flat heavy flange riveted 
to the top. The cover, a square brass plate, is damped to the flange by 4 clamps, and 
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carries the same arrangement of tubes and bottle-holding clamp as the original app. 
The sampler is weighted with Pb to make it sink properly. G. C. Baker 

Silicic acid— influence and removal in water purification. Otto M. Smith. IU. 
State Water Survey Bull. No. 16, 140-61(1918-19).— See C. A. 14 , 2227, 2831. G. C. B. 

Turbidimetry of water. P. V. Wbias. Am. Water Works Aisoc. 1921 ; Eng- 
Conir. 56, 46(1921). — W. outlines the mathematical theory of reading turbidity. Of- 
C. A. 15, 910. Langdon Pearse 

The deterioration of Javel water. G. Filaudeau and Cokuneau. Lab. central 
du Ministers de 1’agr. Ann. Jals. 14, 197-203(1921) —The loss in strength of Javel 
water seems to be proportional to the available Cl. The allowance of 2 a Gay-Lussac 
(for a 12° water) permitted by the Fr. regulations seems quite sufficient for the ordinary 
waters of 12-5°; but for coned, solns. the approx, date of manuf. should be known be- 
fore passing judgment. The addition of KjCr s Oi protects Javel water from the action 
of direct sunlight, the retrogression of a soln. thus treated being practically the same 
as when the soln. is kept in diffuse daylight. Temp, seems to have little or no effect. 

A. P.-C. 

Problems in the chlorination of water. Anon. Eng. News- Record 87, 392-6, 
444-6(1921). — Answering a questionnaire, 17 water-works operators give experience on 
the effect of temp, on tastes and odors, and on corrosion of metals and efficiency factors. 
The general opinion was that cold-water troubles are due more, probably, to other 
factors than Cl although cold shows up the chem. reaction and theoretically smaller 
doses should be tasted. People become accustomed to slight tastes and odors or else 
get tired of complaining. No limit can be set on the amt. of residual Cl which will 
produce tastes. Corrosion has not been experienced except in 1 or 2 cases. Aiming at 
the Public Health Service standard is desirable, but not considered necessary. An 
algae-infected water requires more Cl than one without. Frank Bachmann 

Dry feed for water-works chemicals. Anon. Eng. Conir. 56, 46(1921). — A 
description of the Booth dry-feed app. Langdon Pearse 

Chloramine and Crenothrix. W. F. Montfort and O. A. Barnes. III. State 
Water Survey Bull. No. 16 , 218-22(1918-10); J. Am. Water Works Assoc. 6 , 196(1919). — 
Samples of water which contained Crenothrix when treated with 0.5, 0.75 and 1.0 p. p. m. 
available Cl in freshly prepd. chloramine developed no growth within 6 months, white 
a similar sample treated with bleaching powder equiv. to 1 p. p. m. available Cl showed 
a velvety growth ( Crenothrix ) in 3 weeks and an abundant reddish growth in the 
control within a week. There were no objectionable tastes or odors in the chloramine- 
treated samples. Stability tests on chloramine were made and prepns. were carried 
out with varying results. G. C. Baker 

Influence of minute quantities of metallic salts in water on its bacteriological con- 
tent. E. L. Atkinson and R. C. Frederick. J. Roy. Nav. Med. Service (reprint) 
April, 1921 ; 5pp. — Natural waters of different types were treated with Pb acetate, 
Cu sulfate, FeCl 3l or ZnS0 4 , equiv. to 0.5 and 0.25 pt. of metal per 100,000, and after 
inoculation with B. typhosus each sample was sub-cultured into ordinary nutrient broth 
tubes on 4 successive days. The results show that even 0.25 pt. of Cu per 100,000 in 
the water markedly inhibited development in the cultures; Zn had a slight effect at 0.5 pt. 
I er 100,000 but practically none at 0.25 pt., while Pb and Fe at 0.5 pt. per 100,000 
were without any appreciable action. In further expts. an upland surface water and a 
mixt. of shallow well and upland surface waters were treated with salts as above, and 
after standing for 48 hrs. were subjected to routine bacteriological analysis. Here 
again the results were seriously affected even by 0.1 pt. of Cu per 100,000 of water, and 
Pb and Zn at 0.5 pt. per 100,000 appeared to influence the results in some cases. The 
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authors conclude that a chem. analysis of water is necessary for the interpretation of 
the results of bacteriological tests. J. S. C. I. 

Reducing the typhoid toll in W. Va. E. S. Tisdale. Bull. W. Va. Bd. Health; 
Eng. Conlr. 56, 129(1921). — T. describes 19 outbreaks of typhoid, in which the use of 
Cl proved effective. Langdon Pearse 

A new study of the Milwaukee water-supply situation. Harrison P. Eddy. 
Eng. News- Record 87, 26-7(1921). — Immediate filtration of the water supply is recom- 
mended. Sewage works will reduce the av. load on the water filters but storm over- 
flows are a menace. Typhoid has been greatly reduced but child mortality is higher 
than would be expected with an uncontaminated water. I'rank Bachmann 
Progress in malarial control. Anon. Eng. Conlr. 56, 257(1921). — In Arkansas 
and Mississippi malaria can be reduced 75-95% at an annual per capita cost of 45-100 
cents. Langdon Pearse 

The efficacy of copper sulfate for destroying algae. Atiuo A. Bado. Anales 
soc. quint. Argentina 8, 14-17(1920). — The water supply of Buenos Aires is taken from 
the river La Plata. Two pts. per million of Cu sulfate added to the water prevents 
the growth of algae which during the warm season would choke the reservoirs and filters 
in a few days. L E. Gilson 

Bactericidal action of water treated by ultra-violet rays. W. P. Walker and 
R. W. Pryer, Am. J. Pub. Health 11, 703-6(1921). — The authors conclude that the 
exposure of water to ultra-violet light emitted from a quartz mercury vapor arc imparts 
to the water a definite residual bactericidal property which effects a reduction of at least 
85% of the organisms subsequently added; that the ability to impart this property is 
dependent upon the energy input into the lamp and the time of exposure of the water; 
that the usual type of sterilizer operating on a 220-v. circuit develops the bactericidal 
properties under ordinary working conditions; and that this property is accentuated 
in series installations. Nathan Van Patten 

Stream pollution in Michigan. W. C. Brockway. Public Health Michigan 9, 
214-22G(1921); Public Health Eng. Absts. Sept. 24, 1921. — (1) Streams and bodies of 
water are being polluted by cities and industries to such an extent that serious conditions 
exist throughout the state. Fishing is being ruined. Water supplies are endangered 
and people have to put up with the offensive nuisances. Regarding remedies, there 
are 4 considerations: (a) The closing up of troublesome industries must be avoided 
for economic reasons. The Bur. of Sanitary Eng. believes that industries can dispose 
of their objectionable wastes satisfactorily without prohibitive financial burdens. ( b ) 
Suitable means of waste disposal or economic changes in or additions to mfg. processes 
must be devized which will eliminate the objectionable wastes, (c) Authority to force 
offenders to abate nuisances must be had. ( d ) The responsibility of disposing of wastes 
belongs entirely to private or public corporations producing them. G. C. Baker 
Oregon commercial fisheries code, 1921-22, Salem, Oregon. Anon. Public 
Health Eng. Absls. Sept. 24, 1921. G. C. Baker 

Experiments on the preservation of mud samples. Minna E. Jewell. 111. 
Stale Water Survey Bull. No. 16, 206-7(1918-19). — Satisfactory preservation of mud 
samples for N detns. was obtained by adding a sufficient amt. of benzoic acid either with 
or without H2SO4 while H2SO.4 alone gave an increase of ammonia N. G. C. Baker 
Notes on water filtration. George Mitchell. Proc. Inst. Water png. (London) 
1921, Eng. Contr. 56, 197-8(1921).— M. discusses slow sand filtration in England, and 
the use of preliminary filters. Rates at Aberdeen have been 3.5 m. g. d. per acre. 
Methods of cleaning are discussed. Langdon Pearse 

Water filtration in Madras., J. W. Madeley. Proc. Inst. Water Eng. (London) 
1921; Eng. Contr. 56, 218-9(1921); cf. C. A. 15, 1178. — Madras has slow sand filters 
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which are to be supplemented by liquid Cl. Expts. are described on covers (results at 
2 places contradictory) and thickness of sand (not less than 24 in.). Langdon Pearsb 
Filtration at Peterboro, Ont. Can. Eng. 40, June 30, 1921. — An engineering de- 
scription of a Outfit, 5-mil. gal. rapid filter. Langdon Pearse 

Mechanical filtration plant being built in Cambridge. George A. Johnson. 
Eng. News- Record 87, 4 16-7 (1921). — A 14-mil. gal. per day mechanical filter plant being 
constructed for Cambridge is the first of its kind to be built in Massachusetts. The 
plant includes a covered sedimentation basin, filters, aerating and chlorinating devices 
for the filtered water, a covered clear water basin, etc. The population in 1920 was 
1 10,000. Frank Bachmann 

Analytical data essential to run mechanical filters. C. Arthur Brown. JSng. 
News- Record 87, 353(1921), — B. points out the necessity of reducing the number of tests 
to a minimum so that they can be carried on without undue burden. F. B. 

Tuning up anew an eight-year-old filtration plant. C. Arthur Brown. Eng. 
News-Record 87, 245-0(1921).- -The water filter plant at Waco, Texas was built in 
1913, and recently it was overhauled to bring it up to present-day practice. Owing to 
insufficient coagulation and imperfect sedimentation, the filters clogged rapidly, effi- 
ciency was lowered ; inud balls formed, sand broke away from the side walls, etc. Recom- 
mendations were for proper mixt. of water and chemicals; use of dry feed machines to 
displace chem. feed tanks; and renewal or sand and gravel in filters. F. B. 

Compact filtration plant for Scarboro, Ont. Anon. Can. Eng.; Eng. Contr. 56, 
125-0(1921).- -Au engineering description of rapid filters for a population of 5,000. 

Langdon Pearse 

Old intermittent sand filtration plants in Conn. J. F. Jackson. Conference 
State Sanitary Engineers 1921 ; Eng. Contr. 56, 42(1921). — At Meriden 11 acres handle 
an av. sewage flow of 3.9-rail. gal. per 24 hr. At Bristol 11 acres handle 2-mil. gal. 
Ample area was provided, 145 and S3. 5 acres resp. Langdon Pearse 

Results produced by experimental baffles at Montebello filters of Baltimore Water 
Works. J. W. Armstrong. Finnic. & County Eng. 60, 254-62(1921). — Baffling 
improved the action of the basins. Details are given Cf. C. A. 14, 2831. L. P. 

Increasing the yield of an old filter plant. C. H. Capex, Jr. Public Health News 
(N. J.,) May 1921; Eng. Contr. 56, 37-8(1921). — A small plant (2-mil. gal. per 24 hrs.) 
was improved by cleaning the strainer system, and revising the method of wash. L. P. 

Trouble with Crustacea organism on filter beds. H. Rosenthal. J. Am. Water 
Works Assoc. 8, 530-1(1921); Public Works 51, 26(1921). — At Dallas, Crustacea 
interfered with filtration, until 0.5 to 0.7 p. p. m. liquid Cl were added before filtration. 
There was no further difficulty. Langdon Pearse 

Water treatment for boilers. J. S. Simsohn. Mech. Eng. 43, 597-600, 606(1921). 
— The economy of water softening, and the adaptability of the Clark soda lime, zeolitic, 
combination zeolite and soda lime and distn. processes of water purification for boiler- 
feed waters are discussed. The accepted allowable concn. of NaaSO* or NaCl at 200 lb. 
working pressure may reach 1000 grains per gal. without deposition. Corrosive waters, 
owing to the presence of weak acids formed by the decompn. of org. matter, hydrolysis 
of sol. salts as Ca(NOa) 2 , MgCIa and Fe which with MgO forms FeO, can usually be 
treated chemically. H 2 C0 3 formed by the decompn. of org. matter is a common source 
of trouble. The unusual pressure of free caustic is explained by the formation from 
NajCOj of the formate, then the acetate, NaOH being liberated in each case. Free 
NaOH hastens boiler decay hy liberating nascent H 2 , which enters into the iron struc- 
ture and changes its phys. properties. A high Na«COj content, as in waters of high 
temporary hardness treated with zeolitic softeners, is to be avoided. Cylinder oil, 
for no evident reason, has been known to absorb excess' caustic. Martin Flentje 
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Boiler-water treatment plants. Robert June. Blast Furnace Steel Plant 9, 
564 -6(1921). — A general discussion of troubles resulting from the use of bad boiler-feed 
water and a classification of the elimination of impurities is given. The ideal purification 
plant should furnish a water free from bicarbonate, and impurities causing foaming, 
corrosion and scale formation. The feed lines and pumps should be free from deposits 
and there should be no undue wear on valves and moving parts, and no bad effects should 
result from steam carried over top rime movers, packing or lubrication, or to the product, 
if steam is used for industrial purposes. It should require a minimum of expert atten- 
tion and only simple standard mechanical elements using standard reagents and indi- 
cators. Filters should not be required and the capacity should be unlimited and the 
costs low. G. C. Baker 

Recent foreign developments in water treatment. J. II. Blakely. Power Plant 
F.ng. 25, 950-2(1921). — To prevent corrosion in boilers the dissolved O is removed by 
passing the feed water over Fe turnings (“degassed”)- For the purification of cooling 
water for surface condensers, HCI treatment ("vaccination” process) is applied to remove 
the carbonate before the water enters the condensers. Diagrams and working principles 
are given. G. C. Baker 

Magnesium chloride in boiler-feed water. II. Osr. Z. angew. Chew. 34, Auf- 
satzteil, 396-7(1921).— O. refers to articles (Ocstcrr. Chew. Zlg. 1902, S19, 845; 1903, 
87) to disprove the theory of boiler corrosion, dependent on the formation of MgClOH 
and HCI. His results show the amt. of the Fe s Oa formed depends on the amt. of dis- 
solved salt present; and that the Fe tends to go into soln. in the presence of MgCh 
and Mg 2 SO,. The amts, of H 2 and S0 2 gas liberated prove the reactions to be MgCb + 
FeO(aq.) = FcCl» -f MgO; and MgS0 4 + FeOfaq.) = FoSO« and MgO(aq.). These re- 
actions are slightly reversible at temp, lower than boiler temp. The formation of HCI 
in a less than 10% soln. of MgCl 2 is impossible, without the simultaneous formation 
of H2SO4, the presence of which has not yet been shown. Martin Flkntje 

Experiments in treating wastes from water gas plant. J. R. Pollock, ling. 
News-Record 87, 187(1921). — Gas wastes at Flint, Mich., have been successfully treated 
with 1500 lbs. CaO per mil. gal., settling for 2 hrs. and then passing the water through 
24 r coke filters at rate of 10 m. g. d. per acre. The turbidity was reduced 95%, color 
90%, O consumed 95% and total solids to 1 00 p. p. m. by this process. F. B. 

Handling sugar refinery wastes. Pearse, Greeley & Hansen. Eng. Ncios - 
Record 87, 178(1921). — To prevent pollution of St. Mary's River in Indiana by the 
Holland-St. Louis Sugar Co., four wastes from the plant are to be handled: (1) Beet- 
carrying and wash water, 2 mil. gal. per day; (2) diffusion battery and pulp-free water, 
0.2 m. g. d. ; (3) lime press cake, 37 tons as a solid 50%-moisture cake or 0.15 m. g. d. 
when diluted with water to make a liquid that will readily flow’ ; and (4) Steffens house 
wastes, 0.2 m. g. d. The first waste contains beet tails, taps, roots and earth and will 
be kept sep. from the other wastes and passed through fine screens before discharge 
into the river. The second waste will be limed and carbonated and reused in the diffu- 
sion batteries. The lime press cake will be lagooned for storage until the river affords 
sufficient diln. for discharge therein. The Steffens house wastes will be evapd., ignited 
and the potash recovered. Frank Bachmann 

Some limitations in the chemical precipitation of trade wastes. Frank Bachmann. 
Conn. Soc. C. E. 1921; Eng. Contr. 56, 127(1921). — Where wastes contain mineral 
matter, chem. pptn. is effective. Where org. matter is present, chem. pptn. is not so 
effective. Available diln. is not always a controlling factor, as growths may result. 
On silk-mill wastes chem. pptn. with lime, lime and alum, and lime and copper produced a 
clarification, but did not remove over 50 to 60% of the org. matter. Langdon Pearse 
Baltimore waste disposal report. H. G. Perrinc. Public Works 50, 493-6(1921). 
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— Experiences with burial, reduction and hog feeding are detailed, with estimates for 
Baltimore. Sepn. of rubbish, ashes and garbage, incineration of rubbish, dumping of 
ashes and reduction of garbage are recommended. Langdon Pearse 

Forty-second semi-annual report of sewerage and water board of New Orleans, 
Dec. 31, 1920. George G. Earl. Public Health Eng. Absts. Oct. 1, 1921 ;cf. C. A. 15, 
406. — Since the decade 1880-89 the malaria death rate per 100,000 has been decreased 
from 156 to 1, typhoid from 39 during 1890-99 to 7.5, and death rate from all causes 
from 28.6 per 1000 in 1880-9 to 17.75 in 1920. G. C. Baker 

The Blue River Sewerage problem, Kansas City, Mo. Pearse, Greeley & Hansen. 
Eng. News- Record 87, 439(1921). — An account is given of the unsanitary conditions 
existing in the Blue River owing to discharge of sewage. It is proposed to construct 
an interceptor to relieve these conditions. Sewage treatment to the extent of rough 
clarification with chlorination is recommended. Frank Bachmann 

The Oklahoma City sewage works problem and report. Pearse, Greeley & 
Hansen. Eng. News-Record 87, 198-9(1921). — Settling tanks and sprinkling filters 
are recommended. The activated sludge process was considered but high cost of 
maintenance was not in its favor. Frank Bachmann 

Sewage disposal studies at Flint, Michigan. J. R. Pollock. Eng. News- Record 
87, 272-3(1921). — The dry weather flow of the Flint River is 55 sec. ft. while flood 
flow reaches 6,000 sec. ft. The river is in bad condition owing to the discharge of city 
sewage. The plan is to treat city sewage before 1925. Frank Bachmann 

Current tendencies in sewage-disposal practice. George W. Fuller. J. Western 
Soc. Eng. 26, 273-88(1921). — This is a general discussion emphasizing the need for more 
comprehensive planning of sewage -treatment plants. It refers to state legislation. 
Sewage treatment is discussed under the following heads: prevailing viewpoints as to 
objects sought, rational utilization of the natural resource offered by the oxidizing power 
of water, relation to water supplies, relation to trade wastes, intercepting and outfall 
sewer capacities, utilization of sewage, sewage irrigation, sewage solids for fertilizer, 
clarifying arrangements, fine screens, sedimentation tanks, single story tanks in rotation, 
oxidizing arrangements, trickling filters, activated sludge, treatment and disposal of 
sewage solids, screenings, sludge drying beds, centrifuging and disposal of sewage solids. 

$ G. C. Baker 

Straw filters for sewage purification. Eric H. Richards and Michael G. Wekkes. 
Engineering 112, 86(1921); Water & Water Eng. 23, 297-8(1921).— A soln. of (NH 4 )tCO*, 
10 parts of N per 100,000, was passed through a percolating filter of wheat straw at a 
rate of 250 gal. per cu. yd. per day. On the first day 5% of the N passed on to the 
filter was removed and the amt. increased steadily up to the 20th day when only 1% 
of the N was found in the effluent. The filter continued to remove N until 7 parts N 
per 1000 parts of straw had been fixed. The straw was found to contain 86% of the N 
in the original soln. The effluent was brown in color, non-putrefactive but contained 
too much carbonaceous matter in soln. to pass the Sewage Commission’s test for dis- 
solved O. Passing the straw filter effluent through an ordinary clinker filter gave a 
satisfactory effluent. The expt. was repeated with sewage from the Harpenden works 
with the same results. The resulting fertilizer, after storage, was of excellent quality, 
contained 2.06% N and had no odor. The practical application of this process is limited 
to sewage works having access to straw in large quantities and where the demand for 
fertilizer exceeds the supply. M. C. Perry 

The disappearance of pathogenic bacteria from sewage in the course of treatment 
by the activated sludge process. P. Courmont, A. Rochaix and F. Laupin. Compt. 
rend. 173, 181-4(1921). — Cultures of typhoid, paratyphoid and cholera organisms were 
inoculated into sewage treated by aeration both in the presence and absence of activated 
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sludge. At the termination of chem. purification (nitrification) the typhoid-group 
organisms were still present in the effluent; the cholera organisms were absent. On 
prolonged aeration all pathogenic organisms disappeared, probably as a result of vital 
concurrence. W. F. Lancelier 

Some factors in the purification of sewage by the activated sludge process. Ger- 
ald C. Baker. IU. State Water Survey Bull. No. 16, 182-96(1918-19). — -An attempt 
was made to sterilize both sewage and activated sludge without the colloidal proper- 
ties of either being changed, in the hope of showing the rale played by bacteria ill the 
purification process and that played by physical phenomena. The following steri- 
lizing agents were used; CH*0, CHCb, phenol, HgCb, heat, and pressure, with aera- 
tion before and after treatment and after seeding with definite types of bacteria. Salt- 
ing out expts., aeration with O, CO* and SO-, and mechanical agitation were tried. 
The conclusions are: (I) the purification of sewage by activated sludge is due to oxida- 
tion largely carried out by aerobic bacteria; (2) both the sewage and activated sludge 
contain the bacterial flpra necessary for purification; (3) the biological oxidation is 
attended by absorption of the sewage colloids bv the activated sludge; (4) for good 
clarification the activated sludge must be kept in intimate contact with the sewage, 
and the sludge itself must be in proper physical condition; (5) the colloids of sewage 
are. for the greater part, positively charged ami may be largely removed by the intro- 
duction of negatively charged colloids; (0) the activated sludge process is not comparable 
to the Miles acid treatment since purification is not dependent upon acidity produced. 

G. C. B. 

Bacterial reduction in the treatment of sewage by the activated-sludge process. 
P. Courmont, A. Rochaix and F. Laupin. Compt. rend. 172, 1600-8(1921).— Dis- 
agreement among various investigators as to the bacterial efficiency of the activated- 
sludge process led the authors to undertake this lab. study. The sewage was aerated 
5-6 hrs., or until the NHj had become oxidized. The reduction of total bacteria for 
5 trials was 52, 56, 46, 16 and 0%. Counts were made with gelatin media, The max. 
reduction of colon bacilli was 80%. Most of the trials, however, showed only a slight 
or negative colon reduction. Prolonged aeration in the absence of activated sludge 
showed a colon reduction of 95%. W. F. Langelibr 

Relation of colloid chemistry to tank treatment of sewage. Langdon Pearse 
and F. W. Mohlman. Am. Water Works Assoc. 1921; Eng,. Conlr. 56, J. 34-5(1 921); 
Public Works 51, 27(1921). — The methods of detg. colloids are described, together with 
data on removal by tank treatment. Various investigations arc outlined for study. 

Tang don Pearse 

Experiments with Miles acid process of treatment for sewage disposal. W. D. 
HatpiBLD. III. Stale Water Survey Bull. No. 16, 247-8(1921). — After treatment, a 
sedimentation period of 3 hrs. was allowed and when the bottom sludge was thoroughly 
mixed with the sewage total sedimentation was accomplished. As the sludge built 
up better clarification was obtained. The grease content of the sludge was maintained 
but the cost of the SO* treatment with a sewage of high alkalinity is prohibitive. 

G. C. Baker 

Nine years’ operation of the Baltimore sewage works. Theodore C. Schaetzle. 
Eng. News-Record 87, 56-54, 97-101(1921). — The plant comprizes bar screens spaced 
\ w apart, Venturi meters, 3 hydrolytic tanks, 19 sep. sludge -digestion tanks, 28 Imhoff 
tanks, 7.8 acres sludge-drying beds, 14 cylindrical revolving screens for screening the 
sedimentation tank effluents and 30 sprinkling filters. The bar screens remove 30 
lbs. of dry screenings per mil. gal. Efficiency of the sedimentation tanks shows 61.6% 
removal of the total suspended solids. Filter rates varied from 2.64 to 3.0 mil. gal. 
per acre per day, with nitrates of 4.4 to 8.3 p. p. m. in the effluent and a relative stability 
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of 78 to 9 : 1 %. Sep. digestion of sludge has given good results. Bar screenings and 
sludge are sold to farmers at 25 cents per load. Analytical results showing av. monthly 
analyses are detailed. Franz Bacbmann 

Modification of Imhoff tanks. K. A. Stewart. Munic. fir County Eng. 61, 
90(1921). — A plea for exptl. work on the introduction of fresh sewage into the sludge 
chamber to relieve scum formation. L. P. 

Cleveland sewage-treatment plant. Anon. Public Works 51, 177-80(1921). — An 
engineering description of the construction of the Westerly works comprizing coarse 
screens, grit chamber, Imhoff tanks for a population of 288,000. The Imhoff tanks 
have a capacity of 0.6 cu. ft. scum and 1.2 cu, ft. sludge per person, giving 8.5 months 
storage at present and 5.7 mo. ultimately. Cl will be applied to the effluent at the rate of 
10 parts per mil. I.ANODON Pearse 

German sewage settling tanks with separate sludge digestion. M. B. Tarz. 
Eng. News-Record St!, 369-70(1921). — The Koethen, Neustadt, and Kremer-Kusch 
tanks are shown in plan and section. Frank Bacbmann 

Activated sludge. John Haworth. Engineering 112, 86-7(1921); Water fir 
Water Eng. 23, 299-300(1921). — An attempt was made to sep. the 2 functions performed 
by compressed air: the supply of dissolved O for the maintenance of biological life and 
the purely mechanical action of agitating the sludge in the liquid. By agitating the 
sludge in tanks open to the atm., results were obtained similar to those obtained by the 
use of compressed and diffused air. Dewatering and disposal of the sludge is one of 
the most difficult and urgent problems to be solved. Expts. in dewatering by pressing 
or centrifuging have not yet proved satisfactory. H. found that sludges eontg. 98-99% 
moisture are readily reduced to 75% by spreading the sludge on paper-makers gauze 
and applying a slight vacuum to the under surface. The thin cakes produced in this 
way can be readily dried in the air. Two exptl. driers constructed on this principle are 
described. M. C. Perry 

Activated sludge. F. Dienert. Compt. rend. 173, 184-6(1921). — The sewage 
of cities may contain antiseptics. The effect of small quantities of phenol on nitri- 
fication during activated-siudge treatment is to inhibit NOi production. The NH» 
disappears slowly as does the phenol, but as long as the latter is present there is no 
oxidation to X O- If, however, NO : salts are added, NOj is formed. The same result 
was noted when activated M 11 O* was substituted for activated sludge. Activated 
MnOi is prepd. by mixing 100 g. MnCh, 10-20 mg. activated sludge, in 1 1. of water 
contg. 10 mg. NHi and 5 g. clay. After prolonged aeration the MnOj sludge becomes 
activated and is capable of nitrifying 100 mg. of NH 3 per day. Nitrification with 
activated MnOj is quant, whereas nitrification with activated sludge is not. W. F. L. 

The purification of sewage with activated sludge. R. Cambier. Compt. rend. 170, 
1417-8(1920). — In a previous article (C. A. 14, 2388) the author furnishes data which 
indicate that the generally accepted theory of bacterial nitrification in the treatment 
of sewage with activated sludge, may be in error. In the activated-sludge process 
complete nitrification may occur at 0°. a temp, far below the minimum for bacterial 
nitrification in pure culture. At 37° (optimum for pure culture nitrification) acti- 
vated-sludge treatment showed oxidation of NHj arrested at the NO, stage (cf. pre- 
ceding abstract) and no improvement in the physical character of the sewage. In 
the presence of activated sludge the NHi disappears within a few minutes of aeration, 
whereas the NOj formation is not apparent until later. However, support for the 
bacterial theory was shown by the apparent inhibition of nitrification when small amts, 
of CHCls were introduced with the air. In the present paper the author reports further 
studies with CHCU showing that 1 part in 18,000 of sewage was sufficient to inhibit 
nitrification. Since bacteria most sensitive to CHCf, are unaffected by much larger 
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doses it is concluded that the inhibition of nitrification does not necessarily lend support 
to the bacterial theory. Another expt. in which sewage aerated with chloroformed air 
and subsequently aerated with pure air to remove all traces of CHClj showed no 
nitrification when aerated with new and active sludge. The possibility of direct 
oxidation with oxygen of the air is suggested. (Cf. following abstract.) W. F. h. 

Purification of sewage with activated sludge. R. Cambier. Compt. rend. 171, 
57-60(1920). — The dark color of activated sludge is due to the presence of FeS. De- 
compn. or alteration of the physical state of the FeS by any cause, as acidity, temp, 
changes, coagulation, will result in deactivation. Samples of sludge which had become 
deactivated as indicated by inability to produce NO3, were quickly reactivated by the 
addition of 45 p. p. m. FeS or the equiv. in solns. of FeSO< and NH4SH. The reactivated 
sludge produced complete nitrification equiv. to upwards of 20 p. p. m. N. The author 
suggests that the FeS may act as a catalyzer and in support of this cites the fact that 
a soln. of NaAsOj is readily oxidized by a current of air only in the presence of a catalytic 
agent, e. g., NajSOj. \V. F. Lanc.euer 

Dewatering sludge, John D. Watson. Engineering 112, 87(1921); Water & 
Water Eng. 23, 300-1(1921). — There are 2 general methods by which sludge may he 
effectually dewatered: evapn. of the moisture by heat which seems to be economically 
impractical; and biological dccompn. plus air drying. The Birmingham plant provides 
sedimentation tanks which yield 300,000 tons per year and are freed from sludge once 
a week; the sludge is removed to tanks for digestion. It has been proved that sludge 
dries more readily when the digestive process has been carried to completion and this 
should be done before removing it to the drying beds. Drying varies witli the weather, 
but usually one month to several months are necessary. The dry sludge has been used 
to eke out the supply of slack. 1 lb. sludge could raise 1 lb. steam and had a calorific 
value of 4120 B. t. u. A sample dried at 212° F. gave 4893 B. t. u. W. docs not claim 
that the effluent from the sedimentation tank is fit to he discharged into a stream. 

M. C. P. 

Special problems studied by Illinois Water Survey. III. Water Survey. Bull. 16, 
(1918-19); Eng. Contr. 56, 268(1921). — There are special reports on fertilizer value of 
activated sludge; silicic acid, its influence and removal in H 2 0 purification; factors in 
activated sludge; a sampler device; prepn. of NH s -free HjO; preserving mud sample; 
a typical colouaerogenes forms; chloramine and crenothrix; Miles acid process. L. P. 

Irrigation and fertilization with wet activated sludge. C. II. Shenton. Can. F.ng 
41, No. 8, 10-13(1921); Public Health Eng. Absts. Sept. 24, 1921. — S. considers the 
value of activated sewage sludge as fertilizer both in liquid and dry conditions, 
and presents data as to crops grown on soil fertilized with activated sludge in 
comparison with crops grown on soil fertilized with other sewage sludge fertilizers. 
He holds that the quality of the sludge produced and its value as a fertilizer will probably 
in the future be considered the all-important feature of the activated-sludge process, 
and that ordinary drying on suitable sludge filters or shallow lagoons is likely to be more 
satisfactory and economical than dewatering by sludge presses and centrifuges followed 
by heat drying, owing to the fact that heat drying lowers the percentage of nitrates in 
the sludge considerably. He favors the disposal of activated sludge on land in liquid 
form by means of a system of mains and service pipes radiating from the sewage 
works during the period Sept, to May, and of air-drying the sludge on lagoon filters 
during the period June to August and subsequent disposing of the dried sludge. 

G. C. Baker 

The fertilizer value of activated sludge. Wm. Durrell Hatfield. III. State 
Wait r Survey Bull. No. 16, 91-139(1918-19). — Pot and garden expts. showed activated 
sludge to be superior to dried blood, gluten meal, and other inorg. nitrogenous fertilizers 
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when applied to lettuce, radishes, sweet corn and cucumbers. Increasing the applica- 
tion of activated sludge on gray silt loam did not prove toxic to the growth of the foliage 
hut decreased the yield of wheat, while more than */ 2 to l /s ton of dried blood proved 
toxic. When applied to yellow silt loam activated sludge was the only fertilizer which 
produced a better yield of wheat than the check plot. Wet sludge gave better results 
than dried sludge. The N in activated sludge is largely present in the form of nucleo- 
protein N and its hydrolytic products which are beneficial to plant growth. Uric 
acid, though at first toxic, is in time nitrified or decomposed so that the N is available, 
while egg albumin was highly toxic to wheat plants. Acidified activated sludge gave 
much better results than unacidified sludge probably owing to some hydrolysis during 
the drying of the sludge. Dewatering of the sludge by filtration and centrifuging after 
acidification gave promising results. G. C. Baker 

Intermittent aeration in activated-sludge process. G. A. Burns. Can. Eng.; 
Eng. Contr. 56, 140-1(1021). — Data are presented on an exptl. plant to show a recovery 
after 4-hr. stoppage, in from 6 to 7 hrs., on bacterial removal and free NH S , NO* and 
NO3, respectively. In albuminoid NH3 and dissolved O 3 and 2 hrs. were required. 

Langdon Pearse 

Large-scale activated-sludge plant at Woodstock, Ontario. W. G. IJre. Can. 
Eng. 41, Aug. 4, 1021. — This plant serves a population of 9000 with flow of 1.5 rail, 
gal. (Imp.) per 24 hrs. Included are grit chamber, aeration tanks (400,000 gals.) and 
3 sedimentation tanks (130,000 gal.) Also in Eng. Conlr. 56, 363(1921). 

Langdon Pearse 

New division of sanitation, New York State Dept, of Health. Anon. Eng. News 
Record 87, 313(1921). — Personnel and outline of activities are detailed. F. B. 

Swimming pools at the Univ. of Illinois. Margaret C. Perry. III. State Water 
Survey Bull. No. 16, 258-64(1918-19).- Bacteriol. data are given on the swimming 
pools of both the men’s and the women’s gymnasiums at the Univ. of 111. After alum 
treatment and filtration the water of the men's pool is subjected to the action of ultra- 
violet rays. Fairly uniform results were obtained. A vacuum cleaner is used to re- 
move the solid matter settling to the bottom. At the rate of a /» p. p. m. available Cl 
gave better results on the women’s pool. G. C. Baker 


Correct water for dyeing and textile purposes (Smith) 25. 


Filtering water. J. H. Haerry. U. S. 1,384,754, July 19. Water is passed 
horizontally through filtering and O-absorbing material such as coke, sand and gravel 
while O is permitted to pass into the material at substantially right angles to the direc- 
tion of flow of the water. 

Filter for water supplies. C. A. Brown. U. S. 1,383,384, July 5. 

Regenerating base-exchanging material used for softening water. W. C. Foster. 
U. S. 1,385,124, July 19. In softening H a O with base-exchanging material, the flow 
of H s O to be softened is interrupted and a regenerating material such as NaCl soln. 
is passed through the base-exchanging material in a direction opposite to that of flow 
of the H 2 0 to be softened, followed by washing of the material and repeated treatment 
with the regenerating soln. 

Bacterial and aeration purification of sewage. W. Jones. U. S. reissue 15,140, 
July 5. See original patent No. 1,247,543, C. A. 12, 397. 
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J. J. SKINNER AND A. R. MKRZ 

The Woburn Experimental Station of the Royal Agricultural Society of England. 
Field experiments, 1921. J. A. Voeucker. /. Royal Agr. Soc. England 81, 253-67 
(1920). — The annual repts. are made on the continuous growing of wheat and barley 
under different fertilizer treatments. The highest yield of wheat was obtained on the 
plot receiving superphosphate, NaNO*. (NH 4 )jS0 4 and liine (NH 4 ) 2 S0 4 alone has 
markedly reduced crop yield, but when used with lime good yields are obtained. Lump 
lime produced less yield than did ground limestone. Reports are made oil the relative 
values of chalk and lime, and the effect of different forms of lime on grass. J. J. S. 

The Woburn Experimental Station of the Royal Agricultural Society of England. 
Pot culture experiments. J. A. Voeucker. J Roy. ,-lgr. .Soc. England 81, 1207—77 
(1920). — Pot expts. with coni to dct. the effect of stannous and stannic oxides, chlorides, 
and sulfates. were made. In general it is shown that the effect of stannic salts is decidedly 
more marked than that of stannous salts in their influence in either stimulating the 
crop or producing a toxic effect, and that the chlorides had a more marked effect than 
the oxides. Sn as a metal appears to have no direct effect upon vegetation. Where 
differences arc shown it is stated to be due to the acid radical and not to the metal. 
Tin oxide showed no effect in amts, up to 0.10%. Sn. Chlorides of Sn have a favorable 
effect up to 0.1% Sn as SnClj, but with SnCl 4 only up to 0.05% Sn; 0.1% Sn as SnCl* 
was distinctly harmful. SnS0 4 has no effect when used up to 0.1% Sn but SnfSOd* 
at this concn. is distinctly beneficial. K?Cr() 4 and K-.Cr.O; proved very harmful to 
barley, 0.005% effectually prevented growth. Expts. with wheat in pots with FeSO« 
showed that there was a marked retardation where 0.2% Fe was used. The toxic effect 
of iron was overcome by lime. Ca silicate in quantities up to 4 tons per acre produced 
a beneficial effect upon wheat on soil from the stockyard field. Mg silicate and A! 
silicate had no influence. S in amts, of 100 and 200 lbs. per acre produced only a slight 
increase with mustard, and a .slight decrease with clover and lucerne. Expts. were 
conducted to det. the relative effects of lime and chalk. Lime produced substantial 
increases with wheat and barley, while chalk produced practically no increased growth. 

J. J. Skinner 

Soil acidity the resultant of chemical phenomena. H. A. Noyes. Mellon Inst. 
Science 53, 539-40(1921) ;cf. C. A. 14, 84. — An “alk." sandy soil became acid in reaction 
after 3 mos. treatment with C0 2 gas. The acidity of an acid brown silt loam was 
increased by such treatment. Liming this loam decreased its acidity but not as much 
as the original “lime requirement” detn. (Veitch) indicated. i'A times the total lime 
requirement did not neutralize it. CO? increased soil acidity when the soil was limed, 
limed and phosphated, limed and treated with dried blood and NaNO s . The sp. cond. 
of HjO exts. showed that CO? changed this constitution of the soil, the sp. cond. being 
increased. £xtn. with cond. H 2 0 lowered the acidity of the soils and this lowering 
was greater for the C0 2 -treated soils. The sol. material detn. was increased by COi 
treatments more than could be accounted for in the total C detn., indicating a change 
of the HjO of constitution of some of the silicates. The compn. of the cond. y 2 0 exts. 
from the different soils varied as the fertilizer constituents added would theoretically 
replace substances known to be present in the soil. The compn. of the acid H 2 0 exts. 
from the C0 2 -treated samples showed that the increased sp. cond. and acidities were 
associated with substances with low soly. and ionization consts. present under condi- 
tions when hydrolysis readily took place. The work leads to the conclusion that soil 
acidity is the resultant of hydrolytic mass action phenomena and thus the application 
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of the exact amt. of CaO shown by any method cannot be expected to give exact neu- 
trality. C. B. Durgin 

Soil acidity and bacterial activity. R. E. Stephenson. Soil Science 12, 133-44 
(1921); cf. C.A. 13, 1611. — Applications of cottonseed meal, manure, timothy hay, clover 
hay, green timothy, and green clover were made at the rate of 10 t. per a. to a light 
sandy soil and a loam soil in limed and unlimed condition. The materials were placed 
in 1-gal. earthenware crocks and at intervals of 2, 5, 10, 15 and 22 weeks the NHj, 
NOa, acidity and residual carbonates were detd. The acidity was detd. by the modi- 
fied Tacke method (cf. Stephenson, C. A. 13, 152). The lime requirement of either 
soil was increased by the org. treatment except where a large amt. of HNOj was pro- 
duced. AmnSonification was apparently greater in the absence of lime. Lime stimu- 
lated nitrification. The sum of NHj and NO* was usually greater on the unlimed soil 
when treated with org. nitrogenous materials. When nitrogenous sources of energy 
were supplied, nitrification and ammonification were reduced below the untreated soil. 
Green materials were more readily attacked than the dried materials. The unlimed 
treatments generally gave a higher non-protein N content than the limed. The sol. 
unknown non-protein N was little affected by the various org. treatments. 

W. J. Robbins 

Effect of straw on the soil. T. J. Murray. Wash. Agr. Expt. Sta., Bull. No. 155, 
12-13(1920). — The addition of straw to the soil in amts, of from 0.1 to 0.7% stimulated 
the formation of nitrates but when added in greater amts, there was a loss of nitrates 
in every case. Total N detns. showed that although there was a loss in nitrates and a 
decrease in nitrate formation, there was never any loss in total N. The addition of 
cellulose to the soil had no inhibiting effect on the nitrifying bacteria. R. M. J. 

The effect of organic matter on soil reaction. II. R. E. Stephenson. Soil 
Science 12, 145-63(1921); cf. C. A. 13, 1611. — The application of oat straw at the rate 
of 10 t. per a. reduced nitrification and ammonification. A mixt- of stthw and blood 
reduced the total N as NHj and NOs below blood alone. All treatments reduced the 
lime requirement until nitrification had taken place. Lime-requirement detns. of the 
limed soils showed them capable of reacting with more lime. Hydrogen-ion detns. 
showed that the org. treatments generally reduced the true acidity. Changes in soil 
reaction especially on blood-treated soils followed closely the excess or deficit of NHj 
over N0 3 . Highly org. soils and clays exhibit a high degree of buffering while sand 
shows very little. H 2 S0 4 or (NH 4 )jS 0 4 increased the hydrogen-ion concn. of the soil 
but citric add did not. HNOj and HjSO* added in amts, equiv. to the acids which 
might be produced by complete nitrification of a given amt. of (NH 4 )*S0 4 produced 
more change in the fa than did (NH|)aSO«. The max fa value with a large excess 
of lime was = 8.0. W. J. Robbins 

The role of osmotic pressure in the toxicity of soluble salts. J. E. Greaves and 
Yeppa Lund. Soil Science 12, 163-81(1921). — The osmotic pressure was detd. by 
cryoscopic and elec. cond. methods on soil to which the chloride, sulfate, carbonate and 
nitrate of K Na, Cd, Mg, Fe, and Mn had been added in quantities such that (a) the 
salts became toxic to the ammonifying organism; (b) the quantity of NH« produced 
per unit time was reduced to */ 4 normal ; (c) the concn. of the salt in the soil was 10 X 10”* 
moles per 100 g. of soil; (d) the salt became toxic to the nitrifying organism; (<r) the 
nitric N produced per unit time was */ 4 normal; (f) there would be 2 X 10“* moles of the 
salt per 100 g. soil. With the exception of Mn(NOj)*, Fe(NOj)j and NaiCOj there is 
a close correlation between toxicity and osmotic pressure. All the salts except the 3 
mentioned became toxic when the osmotic pressure was less than 3 atm. As the concn. 
of the salt increased the retarding effect upon the ammonifying organism is not due 
entirely to the osmotic pressure. All salts tested reduced ammonification to less than V t 
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normal when the osmotic pressure of the soil reached 15 atm. With the exception of 
NaCl, Mn(NOj)t and FeCljall the salts tested became toxic to nitrifying organisms 
when the osmotic pressure ranged between 1 and 2 atm. All the salts reduced nitri- 
fication to less than 50% when the osmotic pressure reached 6 atm. W. J. Robbins 
Field tests on the inoculation of canning peas. 1{. B. Fred, W. H. Wright and 
W. C. Frazier. Soil Science 11, 470-91(1921). — With a heavy, rich, clay-loam soil, 
slightly acid, inoculation had no effect. With a rich, silt-loam soil, untimed and acid, 
inoculation has caused an increase in the total yield of pea plants, in the yield of peas, 
and in the % of N. Tn a neutral soil which had been heavily fertilized Tor years in- 
oculation produced an increase in yield and in % of N in the plants. W. J. Robbins 
Aqueous vapor pressure of soils. M. D. Thomas. Soil Science 11,409-34(1921). — 
A dynamic method of measuring the aq. vapor- pressure lowerings of soil, accurate to 
0.01 mm. of Hg at 25°, is described. The vapor-pressu re-moisture curves are rectangu- 
lar hyperbolas over a wide range of moisture contents, that is, the vaj>or pressure is 
proportional to the reciprocal of the moisture content. The position of each curve 
depends upon the texture of the soil. NasCOa, Na-SOi and NaCl are absorbed by Green- 
ville soil to the extent of 85-90, 70 and 10-41%, resp. Correlations between vapor 
pressure and the following properties of the soil are given: hygroscopic coeff., wilting 
coeff., moisture equiv., “solid water,” capillary potential, surface tension and curva- 
ture of the moisture surface. W. J. Robbins 

Movement of soluble salts in soils. A. Dijmolon. J. Agr. prat. 36, 70—1(1921). — 
A review of the American and French views. R. B. Deemer 

Fertilizers, the requirements of various crops. A. Vivien. J. fabr. sucre 62, 
nos. 30-2(1921). — A general discussion. L. E. Gilson 

The effect of fertilizer treatments of Savannah cranberry land. Charles S. 
Beckwith. Soil Science 12, 183-96(1921). — Field expts. on Savannah cranberry land 
show that the most profitable N fertilizer is NaNOj and dried blood. (NH^SCh was 
unsatisfactory and CaCN ? of doubtful value. Acid phosphate and rock phosphate 
were efficient sources of P. K 2 SO< and HC1 were good sources of K. Cranberry 
lands were found deficient in P; as high as 80 lbs. of actual H s PO< per a. produced 
large increases in the crop, twenty lbs. of N as NaNOj gave excellent returns and a 
complete fertilizer of 500-800 lbs. per a. gave good results. Over-fertilization causes 
excessive vine growth and soft berries and induces insect attack. W. J. Robbins 
Artificial farmyard manure. H. B. Hutchinson and E. H. Richards. J. Minis- 
try Agr. 28, 398-411(1921). — The conversion of straw into a condition similar to that of 
rotted manure can be accomplished by fermentation quite satisfactorily in about 3 
months under proper aerobic conditions without special means to maintain a favorable 
temp. The most favorable conditions are found when the reaction of the mass is neutral 
or slightly alk. and when some source of available N is supplied. Although the process 
is accelerated by the addition of a small amt. of sol, N it is retarded by an excess, about 
0.7% N being the optimum. The most satisfactory forms of N are (NH«) s COi, urea 
and urine while (NHOjSO* and cyanamide may be used together with limestone. A 
large amt. of fresh urine will retard the process at first, hence straw submerged in it 
will decompose very slowly. This is explained by the excess of sol. N present and by 
the anaerobic conditions produced. When N in any form is added in excess of the 
optimum there is considerable loss as the N content of the final product is practically 
const, regardless of the original compn. M. S. Anderson 

Carbonic acid as a fertilizer. Frenkel. Ann. chirn. anal. chim. appl. 3, 201-5 
(1921).— A review, R. B. Deemer 

Transformation of explosives into fertilizers. S. Lissone. Industrie chim. 1, 
29-30(1919); Bull. Agr. Intelligence 10, 840.— A process is described for recovering the 
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NHiNOs in unused explosives in a form suitable for use as a fertilizer. This process 
consists in digesting the explosive with water and then adding powdered peat to the 
recovered soln On drying the mixt. a fertilizer is obtained which is called “nitrated 
peat" and which contains 17.8% water; 18.8% ash; 42.8% NH,NOj; and 20.6% org. 
matter. W. H. Ross 

Citrate-soluble phosphoric acid. Heinrich Hackl. Chrm Ztg. 45, 730-1(1921). 
—Since Thomas slag meal seldom contains more than 36% of its P,O s in citrate-sol. 
form it cannot be classed with the citrate-sol. P 2 Oi fertilizer materials, the first group 
of which (Wolters-phosphate, Palmaer-phosphate and Rhenania-phosphate) is obtained 
by smelting processes and the second (the dibasic phosphates of Fe and Ca), in the 
wet way. The dibasic phosphate of CaO (known in the trade as “dicaleium phosphate,” 
"feeding lime" and “precipitate"), whose pre-war use as a feed for bone-softness has 
been replaced by CaCOa, should again be thus used since even if the animal utilizes the 
CaO only the PsOa reappearing in the feces is not agriculturally lost. It should also be 
used directly as a fertilizer, especially because the increased consumption of (NH ( )iSO« 
with its resultant increased acidity of the soil makes the use of acid superphosphates 
less desirable. Citrate-sol. P 2 0 5 obtained by pptn. in the wet way is more effective 
than that obtained by smelting processes because of its extremely fine state of subdivi- 
sion and its behavior towards the II. .O of crystn. in the soil. The detn. of the soly. of 
the individual forms in H-O, CO*-satd. H.O and that contains CaCOj showed its greater 
soly. analytically. The samples were shaken a half hr. with 500-cc. portions of 
solvent with the following results: — 


Solvent 
COi-sald. IIjO 


Rain HsO 

CaO-contK. 
hard tap HjO 


"Precipitate,” innist From 
the press, cont*,'. 26 .5% 
citrate-sol. PiO* and 
32% H*0. 

Exts. from 1 g. — 0.26 g. PjO&. 

I II III IV V VI 

36.0 33.2 2-1. i 6 4 


Rlienania-phosphate 
0.26% citrate-sol. PjO». 

Csts from 2.8 r.=0.26r. 
PiO,. 

I II III IV V VI 

0 4 0.8 9.8 5.6 6.1 3.7 


Thomas slag meal 
16.5% citrate-sol. P:Oi. 


Exts. from 1.5 g.=0.26 g. 
P»0». 

I II III IV V VI 
13.1 12.2 7.4 9 1 4.9 — 


(Sum of exls. 100% of total (Sum of exts. 44 4% of (Sum of exts. 46.7% of 
PsOs) total PtO.) total PjO*) 

9 3 11.0 0.516.2 Traces Traces 

(Only 4 exts. made) 

8.1 6.2 4.7 5.6 Traces Traces 

(Only 4 exts. made) 


The value of the use of an aq. CO? soln. for the sub-grouping of the citric acid and 
citrate-sol. phosphates lies in the fact that COj plays an important role in the soil with 
respect to the action of fertilizers. Albert R. Mekz 

Lime-phosphoric acid experiments. G. L. Schuster. Delaware Agr. I£xpt. Sta., 
Bull. 126 , 1 1-12(1920). — By means of plot experimentation the results obtained indicate 
that there is little difference in the different forms of lime. Acid phosphate was more 
effective than other sources of P 2 O 5 . The effectiveness was in the following order: 
acid phosphate, basic slag, bone meal, raw rock phosphate. J. J. Skinner 

Effect on the growth of potatoes, corn and beans resulting from the addition of 
borax to the fertilizer used. J. R Neller Soil Science 12 , 79-131(1921). — Pot 
expts. were performed to det. whether injuries previously observed in the field and 
greenhouse were due alone to the borax present in the fertilizers applied and, if so, 
what the max. amt. of borax is which can be applied per a. without causing this injury. 
Plants were uninjured where fertilizer mixts. made from borax-free chemicals were ap- 
plied to soil in pots in which potatoes, corn or beans were grown. Anhydrous borax at 
die rate of 3 lbs. per a. was the largest amt. that could be applied in drills with safety to 
beans, for com somewhat under 5 lbs. and for potatoes somewhat above 5 lbs. per a. 
Borax applied below the seed piece was more toxic than when applied above. Mixing 
the borax with fertilizer decreased the injury. Lime reduced the toxicity of the borax. 
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Gypsum or fertilizer reduced the toxicity of borax for corn but hnd no influence fn the 
case of beans or potatoes. More injury was obtained in soils of low- water content that 
in soil with high-water content. The injury by a commercial fertilizer carrying borax was 
of the same type as that by equiv. amts, of borax mixed with fertilizer salts. W. J. R. 

Use of natural phosphates in rice fields in Indo-China. Russv. Bull. agr. inst. 
sci. Saigon 1,265-0; Boll. Agr. Intelligence 11, li> 20. — The rice fields of Cochin-China 
are of two classes: (1) soils of the rich alluvial plains of the west eontg. 10% org. matter 
and fairly rich in K; (2) soils occupying the slopes of the valleys of the eastern region. 
They are of a sandy clay nature i>oor in all fertilizing elements and lacking humus. 
Natural phosphate associated with CaCO*. applied to soils of the first type, possesses 2 
distinct actions. The first is the action of CaCO s which promotes nitrification rendering 
the N in the org. matter assimilable, the second, that of phosphate of lime which enters 
into soln. owing to the carbonic acid dissolved in the soil. The PA, then combines in 
an insol. state with the I'e and A1 in the soil and is attacked by the alk. carbonates. 
The action of CaCOj on soils of the second type would have a harmful effect in provoking 
too active nitrification tending to diminish the slight reserve of N. The CaAOi^in 
the rich rice land will be subject to the action of the carbonic acid and phosphates of 
Fe and Al will be formed. The reaction stops there for the nitrogenous org. matter is 
lacking and cannot produce carbonates of ammonia. B. recommends the following 
economic formula for soils of this type: Mix 1000 kg. peat and 20 kg. of natural phosphate 
and expose to the air for one year, turning over from time to time. Five to 10 kg. of 
K 2 SO« would increase the soly. of the P. This compost should be list'd in quantities 
of 15 to 30 tons per hectare. R. M. Jonhs 

Local experiments with fertilizers for cereals and root crops, performed in Fyn in 
the years 1901-15. Karsten Iv&rsen. Tid. Landhrug. Planteavl 26, 1 93—207 (1010) . — - 
Expts. were made to det. the fertilizer needs of the soils in each locality and the effects 
of fertilizers on various crops. NaNO.-t, CaH 4 (PO«)* and K have a greater effect on the 
crops when used 3 together than when used singly or in pairs. The needs of the crop 
for fertilizer depend largely on the chem. compn. of the crop. The assimilation of the 
fertilizer and the effect of climatic conditions on the utilization of artificial fertilizers 
are discussed. Russell M. Jones 

The relation of organic matter and the feeding power of plants to the utilization 
of rock phosphate. F. C. Bauer. Soil Science 12, 21-41 (I!>21). — Expts., in which 
org. matter and rock phosphate were mixed and provision was made by leaching or 
upward-moving capillary H z O to carry off the sol. P, failed to show a solvent effect of 
the decaying org. matter on the rock phosphate. In some cases mixts. of org. matter 
and rock phosphate applied to pot cultures increased the growth of corn over either 
alone. The decaying org. matter either had a solvent action on the rock phosphate or 
else the P supplied by the org. matter gave the seedlings a better start so that they 
were able to exert a stronger feeding power toward the rock phosphate. The growth of 
15 different kinds of plants on rock phosphate in sand cultures showed a wide variation 
in the dry matter produced. There was no definite relation between the amt. of plant 
growth and the extent of root systems, P content, or the acidity of the plant juices. 
Sweet clover possesses remarkable feeding power toward rock phosphate and feldspar 
and is well suited to rotation for the utilization of these. W. J. Robbins 

Cyanamide in France. Anon. Bull. Assoc. Halo- France d’ Expansion Economique 
2, No. 8, 14-20(1919); Bull. Age. Intelligence 10, 1085-8. — A statistical discussion of the 
cyanamide industry in France in which it is shown that the total output of the new 
factories that were built at the instigation of the Munitions Ministry could be consumed 
in the fertilizer industry if the consumption (per acre) of N in France approached that 
used in Belgium or Germany. Ross 
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The utilization of the energy of waterfalls for the manufacture of nitrogenous 

fertilizers. Paui, Levy-Salvador and E. F. Cote. Ann. set. agron. 36, 220-1; Bull. 
Agr. Intelligence 10, 1085. — A review and discussion of this problem as applied to 
economic conditions in France. W. H. Ross 

The influence of certain fertilizer salts on the growth and nitrogen content of 
some legumes. Alexander MacTaggart. Soil Science 11, 435-55(1921). — Alfalfa, 
Canada field peas, or soy beans were grown in the greenhouse in wooden boxes holding 
128 lbs. of soil, mostly sand, low in plant nutrients. N as dried blood, NaiHPO<, KC1, 
CaSO< or mixts. of these, both limed and unlimed, were applied to the soil. At the end 
of growth the plants were dried and the total N was detd. The NO* content of the 
soil also was detd. 3 weeks after harvest. P alone had the most marked effect, increas- 
ing the dry matter and total N decidedly and to a less extent the %of N. N as a single 
element did not benefit the plants with respect to yield, N or % of N. Combined N 
in the amt. used did not hamper N assimilation. K, used alone, increased the total 
N and dry matter of Canada field peas and alfalfa but not of soy beans. It increased 
the % of N in all three crops. S alone increased the growth and N content of alfalfa 
but had no effect on the peas or soy beans. Where P was applied there was the greatest 
NOa accumulation after all crops. N alone increased the NO» accumulation after all 
three crops, but with other elements it had no effect., K slightly inhibited it. S 
increased nitrification in soil which had grown alfalfa but did not in the case of peas and 
soy beans. In general there appears to be a correlation between dry matter produced 
and soil nitrification. This probably is due to the greater root system which decays. 

W. J. Robbins 

The acid amide fraction of nitrogen of peat. I. E. J. Miller and C. S. Robinson. 
Soil Science 11, 457-07(1921). — Attempts to sep. glutaminic acid directly from the 
hydrolyzate of peat by treating it with dry HC1 gas at 0° and allowing it to stand in 
the refrigerator failed. The application of Foreman's method resulted in the sepn. 
of both glutaminic and aspartic acids and indicated the presence of pyrrolidonecarboxylic 
acid in this material. W. J. Robbins 

The fixation of atmospheric nitrogen by inoculated soy beans. E. B. Frbd. Soil 
Science 11, 469-77(1921). — Ito San soy beans inoculated and uninoculated were grown 
in the field on Plainfield sand. Inoculation increased the yield 1787 lbs. per acre or 
more than three times and resulted in a net gain of 57 lbs. of N per acre. Approx. 
87% of the total increase of N was in the soy-bean tops. Inoculation increased the 
% of N in tops and roots. Although the soy-bean tops were removed, inoculation 
favored the growth of rye the following year. W. J. Robbins 

Nitrogen losses under intensive cropping. J. G. Li^man and A. W. Blair. Soil 
Science 12, 1-19(1921). — A study had been made of N losses from a loam soil in cylinders 
with natural drainage which have been under a five-year rotation of corn, oats (2 yrs.), 
wheat and timothy for 20 yrs. Different forms of N are used alone and with farm 
manure. A complete record of the amt. of N applied in the fertilizers and that re- 
moved by the crops has been kept. Also N detns. have been made on the original soil 
and on samples collected in 1907, 1912 and 1918. During the first 10 yrs. the loss of 
N amounted to 103 lbs. per acre annually. During the 3rd 5-yr. period it was the same. 
During the 4th 5-yr. period there was a gain in some cylinders, largely due to the growth 
of legume crops. Carbon detns. made in 1918 show gains in C content for nearly all 
those cylinders that received both farm manure and commercial fertilizers. W. J. R. 

# Insecticide investigations. A. L. Lovett. Oregon Agr. Expt Sta., Bui f. 169, 
1-55(1920). — The acid arsenate of Fb is assimilated to a greater degree than the basic 
arsenate and has, therefore, a higher killing efficiency than the latter salt It requires 
approx. 0.1595 mg. of AsjO* to kill 1,000 small tent caterpillars, and approx. 1.84 mg. 
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to kill 1,000 nearly mature caterpillars. A diln. of 1 : 400 of PbHAsO* proved a satis- 
factory killing dosage for small caterpillars. The powdered Pb arsenates are physically 
superior to the paste forms and are generally the advizable form to use. The adhesive- 
ness and the wetting and covering power of sprays may be increased by the use of 
spreaders, the most important of which, in the order of their merit, are, caseinate, 
glue, gelatine soap bark and oil emulsion. The Ca arsenates have a high killing effi- 
ciency as a poison spray for chewing insects, but they arc not as stable as the correspond- 
ing Pb salts, and their methods of manufacture have not been so thoroughly standard- 
ized. For use in com. orchard spraying under Western Oregon conditions it is advizable 
to have an excess of lime present in the Ca arsenate solus. Nicotine sulfate is a power- 
ful repellant for tent caterpillars and an effective ovididc for codling-moth eggs. 

W. II. Ross 

Experiments with hot water in the treatment of balled earth about the roots of 
plants for the control of Japanese beetle larvae. B R. Tkach. Soil Science 12, 63-8 
(1921). — The use of hot water because of slowness and injury to the trees cannot be used 
to control the grubs of the Japanese beetle. W. J. Robbins 

Experiments in the treatment of balled earth about the roots of coniferous plants 
for the control of Japanese beetle larvae. B. R. Teach and J. W. Thomas. Soil 
Science 12, 43-61(1921). — Studies of the toxicity of sodium Uiiocarbonatc, sodium 
ethyl xanthate, NaCN, CuS0 4l KF, camphor, QSi, thymol, mustard oil and CHClj 
on naked Popillia grubs, on the grubs imbedded in soil and on coniferous trees whose 
roots were imbedded in soil are reported. Sodium thiocarbonate and sodium ethyl 
xanthate in relatively coned, soln. killed the grubs in the soil about coniferous tree 
roots but also injured the plants. W. J. Robbins 

The control of the strawberry leaf beetle. K. N. Cory and W. C. Travers. 
Maryland Agr. Expt. Sta., Bull. 236, 133-6(1920). — An application of a mixt. of 15% Pb 
arsenate powder and 85% dusting S will control depredations 6f the beetle. W. H. R. 

The combating of vermin chemically. Hans Heller. Z. angew. Chetn. 33, 
Aufsatzteil, 157(1920). — Details are given of a fatality resulting from the use of HCN 
in destroying moths. The substitution of chloropicrin for HCN as proposed by IT. 
( Naturwissensch. Wochenschr. N. F. 18, 425(1919)) is advocated for most cases in which 
it is used. Albert R. Merz 


Ammonium sulfate saltpeter (UlE.x) (Arndt) 7. Irrigation and fertilization with 
wet activated sludge (Shenton) 14. Effect of ammonium sulfate upon plants in nu- 
trient solutions supplied with ferric phosphate and ferrous sulfate as sources of iron 
(Jones, Shive) 1ID. Tignin and humin substances (Jonas) 11D. The production 
of acid phosphate at Trenton, Ont. (Anon) 18. Straw filters for sewage purification 
(Richards, Weekes) 14. Fertilizer value of activated sludge (Hatfield) 14. Acid 
and alkaline decomposition of potassium cyanide (Harker) 6. 


Plant stimulant and fertilizer. J. R. Campbell. U. S. 1,384,990, July 19. A 
plant stimulant and fertilizer is prepd. by mixing calcite with 25% its wt. of a ppt. 
containing Fe compds. produced by neutralizing mine water with CaCO* (which may 
simply be added in excess to the mine water). 

Apparatus for the manufacture of acid phosphate. R. T. Gaston. U. S. 1,385,126. 
July 19. The app. comprizes a stationary circular den with a revoluble cover carrying 
a conveying pipe for supply of material to the den and also provided with an elevating 
app. for the removal of material from the den. 

Apparatus for manufacture of acid phosphate or superphosphate. W. T. Doyle. 
U. S- 1,383,911, July 5. 
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Acid phosphate or superphosphate. W. T. Doyle. U. S. 1,383,912, July 5. 
A mixt. of ground phosphate rock and H2SO4 is stored for a time, pulverized and then 
mixed with additional phosphate rock to take up the free HjSO* and H a PO<. Steam 
and fumes are withdrawn. 

Fungicide. F. C. Cook. U. S. 1,384,304, July 12. Solns. of Ba(OH)* and 
CuSOi are mixed to form a spray for use on fruit, foliage, etc. 


16— THE FERMENTATION INDUSTRIES 


II. S. PAINE 

Alcoholic fermentation as a source of glycerol. K. Schweizer. Winterthur, 
Switzerland. Chimie & Industrie 6, 149-59(1921). — A general review of our present 
knowledge of the mechanism of ale. fermentation, of the methods for increasing the 
yield of glycerol as much as possible, and of the extn. and purification of the latter. A 
considerable bibliography (104 references) is given. A. P.-C. 

Sorghum as a possible source of industrial alcohol. A. A. Ramsay. Agr. Caz. 
N. S. Wales 31, 479-84(1920). — Early amber cane, Sorghum saccharatum, Planter's 
Friend and Saccalinc were the varieties examined. Single and double crushes were 
made. The yield of sorghum ranged from 5.5 to 17.6 tons per acre. The “tops” or 
heads varied from 8.9 to 26.8 % of the total wt.. the leaves, from 10.7 to 20.7%, and 
the clean stalks from 60.7 to 80.4 %. The yietd of juice by single crush varied from 
20 to 36% from the clean stalks. The sucrose content ranged from 4.7 to 14.8%; 
the fruit sugar content, from 2.1 to 4.5%. The yield of 95% EtOH ranged from 6.8 
to 1 13 gal. per acre ; or in terms of 1 tun of rlean canes, from 2.03 to 7.99 gal. The total 
yield of juice from double crushing gave a somewhat larger yield, but not the anticipated 
one of 65 to 75%. J udging from the figures reported the production of ale. from sorghum 
would not be profitable. Complete analytical data are presented in tabular form. 

R. B. Deemer 

The manufacture of alcohol from brown sugar and a method of preparing the yeast. 
Luis BuhoT. Bol. ind. com. trabajo Mexico 4, 141-2(1920). — A general discussion of 
modern fermentation practice. For prepg. pure yeast cultures the following culture 
medium is recommended: Molasses suln., sp. gr. 1.07, 1000 g., maltopeptone 1 g., 
NH 4 phosphate 0.4 g., K phosphate 0.4 g., MgSO< 0.2 g., H2SO4 1 g. L. E. Gieson 
Increasing the yield of alcohol in the fermentation of crude sugar or maize. Luis 
BuhoT. Bol. ind. com. trabajo Mexico 4, 97-8(1920). — A discussion of the advantages 
of using pure cultures of selected varieties oi yeast. L. E. Gieson 

New classes of stimulators of alcoholic sugar splitting. VII. Chemically defined 
fermentation catalyzers. Care Neuberg, Eesa Reineurth and Marta Sandberg. 
Kaiser Wilhelm Inst, exper. Therap. in Berlin- Dahlem. Biochem. Z. 121, 215-34(1921). 
— These expts. demonstrate that adenine, hypoxanthine, xanthine, guanine, heteroxan- 
thine, 8-methylxanthine, 1,7-dimethylxanthine, theobromine, theophylline, caffeine, 
tetramethyl xanthine, trichlorotetramethylxanthine, tetrachlorotetramethylxanthine, ad- 
enosine and guanosine stimulate ale. fermentation of sugar. Yeast nucleic acid, spleen 
nucleic acid, sperm nucleic acid, thymus nucleic acid and inosinic add do not exert so 
appreriable a stimulating influence. On the other hand certain purine decompn. prod- 
ucts such as alloxanthine, mesoxalic acid and allantoin are active. Even uric acid 
anj its salts are effective. This general activity may or may not be related to the 
reducing power of these eompds. F. S. Hammett 

Studies in the fermentation of cellulose. Gilbert J. Fowebr and Ganksh 
Vaman Joshi. J. Indian Inst. Set. 3, Part IV, 39-60(19*20). — The scarcity of coal on the 
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western coast of India, where ceiiuL - : materials are abundant, suggested the possibility 
of utilizing for fuel the gases obtained frcr.: the fermentation of cellulose. The work 
of Omelianski on the anaerobic fermentation of cellulose {Com pi. rend. 1895, 121-653; 
1897, 125-1131; Chent. Zentr 1900, I, 91S) forms the basis of the studies. Hemicellu- 
loses proved most suitable, lignocelluloses less, and normal celluloses least suitable for 
fermentation, Schweitzer’s reagent can be used for detg. the suitability of any raw 
material for cellulose fermentation. The raw materials used in the expts. included 
filter paper (representing normal celluloses!, newspaper (representing lignocelluloses'!, 
and banana stems and skins (hemieclluloseh The inoculating material consisted of 
a bacterial emulsion prepd. from a sludge taken from the bottom of a septic tank, 
The rate of fermentation can be increased to a slight extent by the addition of phos- 
phates, while acetates are harmful, especially acetate of l ’b. The organisms arc especially 
sensitive to Zn. The fermentation is most active in a medium 0. 1 % alk. The best 
results were obtained when the ratio of the cellulose material to inoculant was 0.1/1. 
The fineness of division of the cellulose has a great effect upon the rate of fermentation; 
the best results are obtained from the use of a pulp. The optimum temp, is 30°. The 
rate of fermentation can be accelerated to 3 times that of normal by removing the prod- 
ucts of fermentation as rapidly as they are formed. The analyses of the gases formed 
in the fermentation of cellulose are SI ‘ \ CH«, and 14.5% H from the filter paper, and 
87% CHi and 5.4% H from banana steins. The sol. products of fermentation con- 
sisted chiefly of AcOH, which was detd. by Duclaux’s method {Trait e. de microbiologie, 
1900, II, 385). The av. calorific value of the gases formed in the fermentation of cellu- 
lose was 516.8 per cu. ft. The authors conclude that the fermentation of cellulose might 
prove a useful process for the production of fuel gas for industrial purposes where coal 
is not available. W. L. Owen 

The treatment of maize and rice (in brewing). W. Windisch. Woehsckr. Brauerei 
38, 33-7, 30-41(1921); Chimie & industrie 6, 220(1021); cf. C. A. 15, 2090.— Deger- 
minated maize should contain less than 1% Tat. With rice the only important factor 
is the moisture. Details of working the raw grains are given. A. P.-C. 

Practical notes on the treatment of rice and maize in brewing. W. Coblitz. 
Wochschr. Brauerei 38, 29-30(1921); Chimie & industrie 6, 220(1921). — The raw grain 
can advantageously be worked by the old Bavarian method. Rice can be treated 
mixed with the malt jr the same way as pure malt; but difficulties are likely to crop 
up on drawing off. With maize a different procedure must be followed. Details of 
the treatment are given. A. P.-C. 

Malted barley and hordenine. A. Garrigues. Bull, tlurapeutique (May, 1921) ; 
Industrie chimique 8, 329(1921). — A monograph on hordenine from a chem., biological, 
therapeutic, and pharmacological point of view. A. P -C. 

Wines from Alsace-Lorraine. ;Vintage of 1919.) G. Pilaudeau and L. RiKdER. 
Ann.fals. 13, 136-46(1920). — Analyses arc given and comments are made on 24 wines 
from the Department of Haut-Rhin, 10 from Bas-Rhin, and 0 from Moselle, all from 
the 1919 vintage. A. P.-C. 

Wine from grapes attacked by insects feudemisees). Is. Hugues. Ann. Jals. 14, 
139-41 (1921). — In order to det., if possible, the nature of the action of certain insects on 
grapes, two lots were picked from the same vines, one of practically sound grapes and the 
other grapes which had been considerably damaged. They were pressed immediately 
after picking, and the musts on analysis gave the following results for the sound and 
damaged grapes, resp.: reducing sugars (as g. of glucose per 1.) 175, 225; total acidity 
(as g. HjSO« per 1.) 5.48, 11.10; volatile acids (g. HiSO* per 1.) 0.10, 0.35; ale. by vol. 
none, 0.3%; color colorless, decidedly red. The sound grapes yielded 712.5 cc. of wine 
and 125 g. of pulp per kg., and. the damaged grapes 647.5 cc. and 215 g., resp. It may 
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be assumed that at the time when the grapes are attacked by the insects the tissues 
are already built and are subsequently modified only by increase in the sugar content 
and decrease in acidity; so that the amt. of pulp may be taken as a measure of what 
would have been the wt. of the grapes if they had not been attacked. On this assump- 
tion the 215 g. of pulp from the damaged grapes would correspond to about 1.72 kg. 
of sound grapes; this shows a loss of about 42% due to the action of the insects. The 
wines obtained from these musts were also analyzed. That from the sound grapes 
had a normal compn.; while that from the damaged grapes showed high ale., excess 
of acidity, very high ext., and a peculiar bitter taste, also a distinct -f polarimetric read- 
ing, probably due to the presence of dextrins. The characteristics of the wine from 
the damaged grapes are extreme, as it was prepd. entirely from grapes which had been 
considerably damaged; but in bad years com. wines may be found which approach it 
more or less. A. P.-C. 


Natalite, motor fuel (Anon) 21. Motor fuel from vegetation (Boyd) 21. Role 
of the chemist in relation to the future supply of liquid fuel (HibberT) 21. 


Preparation of lactic acid, succinic acid and glycerol. Tomotsune Taira and 
Taiwan IIatsumei Kyokwai. Japan 36,834, July 28, 1920. Unhulled rice is fer- 
mented by fungi, such as Mucor rouxii Wehmer, 1 Rhizopus fortnosaensis Nakazawa, 
etc. When the reaction has been completed, ale. is distd. away and the residue is 
treated with lime or alkali carbonate, from which 1-2% lactic acid, 0.1% succinic acid 
and 1.5% glycerol are obtained. 

17— PHARMACEUTICAL CHEMISTRY 


W. O. EMERY 

The quantitative determination of citron ell ol by means of the formylation method. 
Alexander St. Pfau. J. prakl. Chem. 102, 276-82(1921). — In the detn. of dtronellol 
(A) ( Ber . 33, 2307(1900)) in mixts. of geraniol and A by its reaction with HCOjH (B), 
high results have been reported by several observers (Ber. Schimmel & Co. Oct., 
1913, 60; Perfum. Record 5, 51(1914)). By treatment with 100% or 85% B, 3 prod- 
ucts (in approx, equal yields with 100% B) were obtained: (1) dtronellol formate 
(C); (2) citronellolgly col formate (D), mobile liquid with faint odor, b* 129°, decomp, 
when heated in the air, sol. in 60% EtOH and in 3.5 vols. of 50% EtOH; (3) dtronellol - 
glycol diformate (E), mobile Liquid with a faint odor, by 140-1 decomp, when heated 
in the air and sapond. by standing in the air. There was obtained also with 85% B 
a very small yield of an unidentified high boiling liquid (F), probably a terpen e. By 
boiling gently 1 hr. 1 part of A with 2 parts of B, washing with HtO and Et;iO, evapg. 
the Et20 in vacuo, there were obtained the following yields for 100% and 85% B, resp. 
C 20%, 30%; D 35%, 40%; E 29%, 12%; F and unchanged A 1%, 3%; polymerized 
residue 15%, 15%. E could not be easily sapond., and after 2 hrs. shaking with 40 
vols. of HjO it was unchanged. It was the formation and properties of E which ex- 
plain the high results obtained by previous observers. C. C. Davis 

The combination of soft soap with chrysophanic and salicylic acids in pomades. 
R. Huerre. Repert. pharm. 33, 193-6(1921). — H. has investigated the various combi- 
nations of soft soap with chrysophanic and salicylic acids used in the treatment of 
psoriasis to det. what becomes of the acids. In the combinations examd. chrysophanic 
acid was found to be present largely in the free state, only a small amt. being combined 
with K. The amt. combined was in direct proportion to the free KOH present in the 
soap. It is too weak an acid to replace either the CO* in KjCOj or the org. adds of the 
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soap. Salicylic acid on the other hand was never present in the free state, but always 
as K salicylate. It not only liberates COj from KiCO,, but replaces the org. acids 
(oleic, palmitic and stearic) in the soap as well. The fallacy of using the present com- 
binations of these substances to obtain the therapeutic action of free salicylic acid is, 
therefore, quite evident. A. G. DuMbz 

Santoveronin, Bodinus. Pharm. Ztg. 66, 632-3(1921). — An alleged anthelmintic 
consisting of a Cu salt (CuSO<) apparently in esler-like combination with an aromatic 
alcohol. W. O. E. 

Santoveronin. A. Marx. Pharm. Ztg. 66, 685(1921). — A reply to Bodinus’ 
article (cf. preceding abstract) contg. the information that this product consists essen- 
tially of “naphthalinphcnolate” in combination with a metallic salt, sometimes with 
an A1 salt, preferably with a CuO compd. W. O. E. 

Determination of the specific gravity of cera alba and cera flava. Woi.fsciilac. 
Pharm. Ztg. 66, 663(1921). — The method involves the use of a pycnometer. W. 0. K. 

Trueoilof cade. C. Pepin, lingerer's Bull. 2, No. 4, 0-8(1921). — Two processes, 
both of undoubted antiquity, arc in use for obtaining oil of cade ; distil, per dcsccnsutn and 
combustion in a confined space. The investigation carried out with the product ob- 
tained by the former treatment involved in the main a study of soly. in 90% ale., den- 
sity, acidity in terms of AcOH, tests for furfural and pyrocatecliol, reaction with Cu- 
(AcO)*, and distn. under atm. and reduced pressure. As a result of the investigation, 
the following description of true oil of cade may be formulated. A liquid tar, reddish 
brown by transmitted light, limpid, clear, uniform and without sediment, with a de- 
cidedly smokey odor; completely sol. in 96% ale., and more than 70% should distil 
over at 300°. It should give no green color with Cu(AcO) 2 . W. O. K. 

American sweet gum or styrax. R. H. Spokes, lingerer's Bull. 2, No.4, 12-3(3921). — 
Am. styrax is commonly referred to as sweet gum, gum wax, liquid-amber or copalm 
balm. Examn. of 3 strained samples yielded the following values in %: incineration 
residue 1.4, 1.4, 1.4; acid value 35, 39, 37; undissolved residue 3.0, 3.5, 3.6; cinnamic 
acid (free) 12.07, 13.84, 13.75; resin esters 34.1, 35.5, — ; slyroi 1.1, 1 . 6 ,—. W. O. E. 

A consideration of arsphenamine and certain other organic arsenic compounds used 
in the treatment of syphilis. Geo. B. Roth. Pub. Health Repts. 36, 1990-2005(1921). 
— R. reviews the development and chemistry of the org. As compds., describes the official 
methods of testing, and records his observations on the toxicity as affected by the 
nature of the compd., the form in which the soln. is prepd. the concn. of soln., the rate 
of injection and the effect of changes in a soln. over a period of V* hr. Neoarsphcn- 
amine is not merely a sol. form of arsphenamine but is radically different in its action. 
The di-sodium Salt of arsphenamine is less toxic than the mono-sodium salt. A soln. 
reaches its minimum toxicity about 20 min. after being prepd. if not disturbed but 
vigorous shaking causes sufficient oxidation greatly to increase its toxicity. Neoars- 
phenamine is relatively less stable in the ampoules, becoming less sol. and more toxic. 
The test requires that a 100-I50-g. white rat must tolerate 100 mg. of arsphenamine 
48 hrs. when given intravenously in 2% alk. soln. For ncoarsphenamine, 200 mg. 
must be tolerated for 7 days intravenously injected in 4% soln. Attention is called 
to the importance o i distinguishing between the toxicity due to improper solution or 
its administration and that due to the drug itself. H. C. Hamilton 

Iodine splitting from iodoform and its substitution products. G. Bachem and H. 
Kmsns. Univ. Bonn. Biochem. Z. 120, 230-49(1921). — A series of crude semi-quant, 
detns. of the amt. of I split off from various I prepns. used as antiseptics, such as CHI*, 
novoiodin, Europhen, etc., under the influence of light, H 2 0 soln., protein solns. and 
ascitic fluid. A wide variability was observed. F. S. Hammett 

Existence of a purgative complex in laxative drugs. Felix Dabls. Bull. acad. 
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toy. med. Belg. |o| 1, 185-94(1921). — 72 g. of Knopf’s product (A) (Ger. pat. 175,862) 
were obtained from 1 kg. cascara powder. Hydrolyzed in CHCls with 25% H 2 SO« it 
yielded dextrose. The CHCtj was evapd. dry, the residue dissolved in aq. NH*, and 
acidified with HOAc until no more emodin pptd. The filtrate was evapd., leaving a 
small amt. of a product sparingly sol. in aq. NH 3 , which was recrystd. from CHC1 3 and 
appeared to be an isoemodin, reddish crystals, m. 212°, sol. in 10% Na s C0 3 with a 
red color. A contains 54% of glucosides of the anthraquinone series, 23.3% of tannin, 
12.5% ash contg. CaHPO<, and 3.5% protein. While no direct evidence was obtained, 
it is believed that an enzyme is present which splits the glucosides in the intestine, active 
substances being produced. Mixed with emulsin A was far more active than without. 
Also, when macerated with KNOj soln. and incubated 96 hrs. at 37° sugar was found in 
the filtrate, indicating the presence of an enzyme in the cells. Rheopurgarine is also 
split when incubated with emulsin. A is not a K salt as believed by Knopf. Con- 
trary to others, cascara sagrada does not contain chrysophanic icid. It is believed 
that the 3 components of the “purgative complex” are anthraquinone glucosides, an 
hydrolytic enzyme comparable to emulsin, and an activating mineral substance. Di- 
minished action results from the absence, or presence in too small amts., of any of these. 

M. HeidelbErger 

Arsenobenzenes: galyl, its formula and composition. F. De MyttenabrE- 
Bull. acad. roy. mid. Belg. [5] 1,249-56(1921). — The “galyl" (A) prepd. by M. Naline 
does not correspond to the chem. formula usually given for A, is not of const., compn., 
and is very easily alterable. One sample contained, in addition to the glucose stated 
on the label, 3% NaCl, 12% Na^COs, and 18% Na2S 2 0 1 . Instead of being neutral, as 
claimed, it was alk. to both phcnolphthalein and litmus. The toxicity of A is of about 
the same order as that of the other arsenobenzenes investigated by de M. ( C . A. 15, 144). 
Also in J. pharm Belg. 3, 653-5(1921). M. Hbidelberger 

Mercury saligenin, a new antiseptic. A. D Hirschfeldef, M. C. Hart and 
F. J. Kucera. Univ. Minnesota. Pruc. Soc. Expil. Biol. Med. 18, 77-9(1920). — 
Saligenin, homosaligcnin, p-hydroxy-w-nitrophenylcarhinol, />-hydroxy-m-aminophenyl- 
carbinol and piperonyl ale. have been found to be weak antiseptics. Hg saligenin has 
the same antiseptic power as HgCl 2 and is much less irritant to mucous membranes. 
An acetate of this compd. and the Na salt have the same antiseptic strength. V. C. M. 

Further researches on formaldehyde sulfurous acid (“sulfiformine”)* Philippe 
Malvezin. Industrie chimique 8, 311-4(1921); Bull, assoc, chim. sucre 38, 210-20. — 
Attempts made to prep, pure formaldehyde sulfurous acid by the interaction of dry 
S0 2 and CH 2 0 vapors (obtained by treating 40% formalin with baryta) were unsuccess- 
ful, probably because the presence of a fairly large amt. of H 2 0 is required for the re- 
action. A product sufficiently coned, for industrial, pharmaceutical, and medicinal 
purposes is obtained by means of the following patented app. : a S0 2 generator (e. g., 
a SO 2 cylinder with reducing valve), a distg. app. with a rectifying column for the 
production of CH 2 0 vapors as rich as possible, but not H 2 0-free, a reaction col umn 
somewhat similar to a van’t Hoff atomizer at the top of which are fed the SO 2 and 
CHjO vapors, a condenser for cooling the vapors of formaldehyde sulfurous acid, and 
a receiver. The SO 2 and CH 2 0 should be fed as slowly as possible to the top of the 
reaction column, keeping always a slight excess of SO z . Under these conditions there 
is always formed at the beginning a certain amt. of a light ethereal liquid, which efin 
be decreased (and even completely eliminated) by carefully regulating the current of 
SCfc. A sample prepd. in this app. gave the following results: d. 1.255, free SOa none, 
combined SO 2 199.5 g. per 1., acidity (as H 2 SO 4 ) 220 g. per 1. By adding increasing 
amts, of a SO 2 soln. of known concn. to a given amt. of CH s O soln. of known strength, 
and titrating the excess of SO 2 in the mixt., it was detd. that they combine in equimol. 
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proportions, so that formaldehyde sulfurous acid must have the formula HOCHjSOsH. 
CH«0«S reacts vsnth Millon’s reagent, even in the cold, reducing it to metallic Hg with 
formation of H1SO4, NO* and HCO*H. It does not react with HC1, H*S0 4 , AcOH, and 
PtCL. It combines with NH* with evolution or heat, without formation of a ppt. 
in either hot or cold soln. NH 4 HS gives a white ppt. in the cold, while" hot it gives a 
yellow ppt. of pure S which agglomerates and readily seps. With AuCL Au is pptd. 
ZnO dissolves (with the aid of heat) to a yellow soln. PhO is slightly attacked in the 
cold, and vigorously hot. Aik. carbonates are attacked either hot or cold with evolu- 
tion of CO*. KMttOi reacts violently with evolution of gas, which seems to be O. 
With HNO» or NH4NO1 there is evolution of NO.-, but with most nitrates (especially 
when there is possibility of the formation of- an insol. sulfite) CH«OiS splits off H-SOa 
and CHjO is liberated. It reacts with fuchsia and with aniline under various condi- 
tions giving rise to colored compds. which might perhaps be used in dyeing. The 
germuidal power was tested on B. subtil is, B. staphylococcus, ami B. coli, in a peptone- 
broth medium, a comparison being made with com. Ca hypochlorite. It was found 
that 60 mg. of CH 4 0 4 S would kill all the bacilli 011 10 cc. of peptonized beef broth me- 
dium. A. P.-C. 


N,tf'-Di(p-aUyloxyphenyliacetamidine. J. Schuler. lb S. 1,384,037, July 12. 
A,AF-Difp-allyloxyphenyl)aeetamidine ( c °k>rlcss crystals, m. 85-86°, readily sol. in 
ale. and ether and insol. in H*0, forming a hydrochloride, m. 152-3°, which dissolves 
easily in ale., is less sol. in H-.0 and inspl. in ether, is adapted for use as a local anesthetic 
in ophthalmological practice. It is prepd. by condensing /j-NILCcILOCILCH : C1I 2 
with ^-AcNHCjHiOCHiCHiCH* in the presence of P2O4 or similar condensing agent. 

Caffeine. Semmatsu Shiratori. Japan 30,852, July 2.S, 1020. Addition to 
32,780. Tea, 37.5 kg,, is boiled with 27 1. H*0 for f> hrs., filtered and the residue is 
treated again in the same way. The combined filtrate is evapd. to a thin sirup, which is 
then heated with 2 vol. benzene during 1 hr. under agitation. The benzene layer is 
sepd. from the aq. one and the solvent is distd. off. The greenish black residue is 
dissolved in hot H2O, treated with milk of lime, filtered. On conen. of the clear filtrate, 
caffeine crystallizes out. 


18 — ACIDS, ALKALIES, SALTS AND SUNDRIES 


FRED C. ZEISBF.RG 

The production of sulfuric acid and acid phosphate at Trenton, Ont. Anon. 
Can. Chem. Mel. 5, 220-3(1921). — A chamber plant of 120 tons 00° acid per day capacity 
is described in considerable detail. A sulfuric acid concn. plant of 8 units is also de- 
scribed, as well as a 200 ton per day acid phosphate plant. F. C. Z. 

Heat required in acid concentration. F. Colin Sutton. Chem. Age. (London) 5, 
178-80(1921). — The heat required to concentrate H*SO, is divided into (1) heat for 
the evapn. of the FLO driven off, (2) heat to overcome the affinity between H*0 and 
HtSCL and (3) the sensible heat, i. e., that necessary to raise the soln. to the temp, where 
HjO begins to evap. An additional factor, when the acid strength rises above 80% 
HjSOj, is the heat absorbed to evap. some of the H 2 SO 4 itself. Tables show the heat 
required to concentrate, in increments from 65 to 100% H2SO4. An example showing 
a calcn. of the efficiency of a tower concentrator is given. A number of curves illus- 
trate the article but have no connection with the text, being from Knietsch’s well known 
article on the contact process and representing general properties of H 2 S0 4 . On the 
other hand, curves mentioned in the text are missing in the article. F. C. Z. 

Improvements in the ammonia-soda process. James H. Mac Mahon. Chem. 
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Age (N. Y.) 29, 364-6(1921). — A description of the process covered by U. S. pat. 
1,384,141. Cf. C. A. 15, 3727. F. C. Z. 

Alkalinity of Searles Lake brine. Roger C. Wells. J. Ind. Eng . Chem. 13, 
691-2(1921). — Supplements Teeple’s article on operations of the American Trona 
Co., (C. A. 15, 1378). The brine was found to have H-ionconcn. 3.32 X 1~ 10 (or />h = 
9.48), the alkalinity thus lying between the limits of solns. of Na 2 CO» and NaHCOj 
on the one hand, and Na 2 B<07 and NajBjCh on the other. Artificial brines were made 
up from solns. of NaCl, KC1 and NajSO*, as a medium to which buffer salts could be 
added in varying amts., thus making the “salt effect” const, and equal to that in Searles 
brine. Sets of pn. detns. were made on this brine after addition of varying proportions 
of {a) NaHCOj and Na 2 COa and (f>) Na 2 B,0 7 and NajB^Ch, keeping total C0 2 and B 2 Oj 
equal to their values in Searles brine. It was shown that to have Pn = 9.48, 78% 
NajCOj and 22% NaHCOj, or 71% NaaBjO* and 29% Na 2 B« 07 , must be present. 
These values correspond to a brine containing KC1 4.69, NaCl 16.63, Na 2 SOj 6.98, 
NajCOj 3.46, NaHCOj 0.77, Na 2 B 2 0 H 1.39, Na 2 B t 0 7 0.43, H 2 0 65.65%. W. C. E. 

The colloids; their preparation, properties and applications. H. Vignkron. 
Genie civil 78, 472-7, 496-500, 525-7, 545-8(1921). — This is a semi-popular but interest- 
ing series of articles subdivided under the following headings: The colloidal state; 
prepn. of colloids; properties of finely divided solids; adsorption by solids; synthetic 
carbon; catalysis; the contact process; the Hargreaves-Robinson process, (4 NaCl + 
2SOj -f- 0 3 + 2H 2 0 = 2Na 2 S0 4 + 4HC1. This takes place with 70% efficiency at 500- 
550° if 0. 1-1.0% of a salt of Fe or Cu is present. 066°, the m. p. of NaCl, is the heat 
limit); the Deacon process, (a 65% yield of Cl is obtained by passing a mixt. of HCI and 
air over a porous substance satd. with CuCl 2 , at 450-460°); the Chance-Claus process 
for recovery of S from Ca3; the Haber process; the Ostwald process for the catalytic 
oxidation of NH a ; hydrogenation and dehydrogenation processes; surface-combustion; 
adsorption by liquids; adsorption of solns. ; agglomeration of very fine materials; 
theory of peptization; elec, properties of colloids; coagulation; emulsions; applications 
of the colloids in agriculture, in medicine and in photography; colloids in the clay- 
working and in the petroleum industries. Jas. O. Handy 

Causes of the burning through of a kettle used for the production of nitrite from 
nitrate by molten lead. A. Lottermoser. Chem. Ztg. 45, 581(1921). — The burning 
through of the kettle was, as shown by the character of the hole, from within rather 
than from without. The material of the kettle, gray cast iron, was ordinarily quite 
satisfactory for this work at the temp, used (400°). It was shown, however, that if 
the temp, was allowed to rise to 850 0 a violent reaction set in which was quite capable 
of causing damage similar to that actually observed. Shortly before the kettle burned 
out the agitator had been stopped for a few min. It is probable that in this time the 
temp, of the kettle wall and of the Pb in contact with it rose sufficiently to cause the 
violent reaction to take place, with consequent burning through of the kettle. D. W. M. 

Briqueting mineral phosphates. W. H. Waggaman, H. W. Easterwood and 
T. B. Turley. Chem. Met. Eng. 25, 517-22(1921).— An investigation of briqueting 
mixts. of Florida and Tennessee phosphates with coke, coal and peat as reducing agents 
in the production of HjPO* by the volatilization process. The process is outlined, 
mech. and chem. problems are discussed, and the app. used in the prepn. of the briquets 
is described. A satisfactory binder will produce a briquet which is hard enough to 
withstand shocks and is practically waterproof, will maintain its binding qualities on 
beating, will increase the fuel value of the briquet and will compete with other fuels. 
Briquets may be made from mixts. of phosphate rock, sand and coke. Tabulated 
results show lower grade phosphates contain a high proportion of clay-like binding 
material and Si0 2 , offering a source of material to mix with high-grade phosphates. 
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Water is necessary to give the mass binding properties. Introduction of the water 
may be effected by sprays or atomizers, while the mass is constantly turned to prevent 
the formation of day balls. But where the addition of both sand and coke are necessary 
the water is best mixed with these materials and then added to the phosphate rock. 
The moisture content should be 10-12%. Results show that where bituminous coal 
and peat are used as reducing agents, the former supplies 88% as much fixed C as is 
furnished by coke, and peat supplies only 58.7% as much. However, analysis of 
briquets contg. bituminous coal show’s higher actual fixed C after ignition at 1000® 
than before. The deposition of C through the mass should insure quicker and more 
complete reactions between the ingredients in the furnace charge, allowing a reduc- 
tion of 18% of the coal originally deemed necessary. Furnace tests of coal and peat 
binders are planned. W. H. Boynton 

Action of lime on greensand. R. Norkis Shelve. J. Ind. Eng. Chew. 13, 093-5 
(1921). — A slurry contg. 1 part greensand, 1 part lime and 5 parts water is heated about 
1 hr. in a digestor at 500 lbs. per sq. in. (temp. = 470° 1\), liberating KOI! and form- 
ing a Ca silicate (probably monosilicate) possessing cementing properties. From 61 
to 81% of K present becomes sol. Fine grinding and agitation, adding Na and NH< 
salts, etc., with working conditions as given, resulted iu max. yields, and gave at will 
K salts, with NaOH as by-product. W. C. Kdaugik 

“Cold sealing wax” in tubes. A. KrOger. Seifcnsieder- Ztg. 48, 601(1921). — 
A warning that the so-called “cold sealing wax” docs not keep in warm weather, since 
it consists of a soln. of celluloid in acetone, mixed with various mineral fillers, the solvent 
gradually evapg., leaving a useless, hard mass behind. P. KschER 

Cements for wood. P. Martell. Scifensiedcr-Ztg. 48, 703-4(1921). — A collection 
of recipes for wood work. I*. Escher 

Determination of sulfur dioxide in gases from roasting (Burl) 7. A liquid oxygen 
vaporizer (Griffiths) 1. Thermodynamics and its application to the chemical in- 
dustry (Urbain) 13. Acid and alkaline decomposition of potassium cyanide (Harjebr) 

6 . 

Hydrocyanic acid. F. J. Metzger. U. S. 1,385,335, July 19. HCN is pro- 
duced by the action of CO* upon crude or pure NaCN or other cyanide at a temp, of 
about 0-30° or 130-150° which prevents polymerization of the HCN formed. U. S. 
1,385,336 relates to a similar process in which the HCN formed is withdrawn from the 
reaction zone at such a rate as to preclude polymerization. 

Sulfuric acid by the contact method. H. F. Merriam. U. S. 1,384,506, July 12. 
La. S is burned to produce SO* in mixt. with O2 and the mixed gas is passed over a 
catalyst until a 97-98% complete conversion has been effected and the SO» produced is 
then absorbed. The gas is maintained at a temp, not materially below that suited to the 
formation of SOj from the burning of the S until the SO3 has been formed. 

Ammonia-soda process. J. H. MacMahon. U. S. 1,384,141, July 12. Water 
gas is sepd. into H and CO, the H is combined with N to synthesize NH» and the latter 
is absorbed in brine for use in the ammonia-soda process. The CO is burned to produce 
COi and the latter is used in the carbonating towers of the ammonia-soda process. 

Antimony trichloride. O. C. Ralston. U. S. 1,384,918, July 19. SbCl» is 
made by passing gaseous Cl into contact with metallic Sb beneath an overlying body 
of molten anhydrous SbCl*. 

Acid sodium pyrophosphate. A. Kelly. U. S. 1,383,990, July 5. Na pyro- 
phosphate is treated with HC1 to convert it into acid Na pyrophosphate and the latter 
is pptd. by salting out. Cf. C. A , 15, 2531. 

Manufacture of sodium nitrite from sodium nitrate. Yoshihiko Okas Japan 
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37,034. Aug. 30, 1920. By reduction with BaS in the hot, with Zn dust as catalyzer, 
NaNO-, produces NaNO*} in good yield without explosion or decompn. On heating 
under agitation, a mixt. of 1 kg. NaNOj, 2.1 1. of 25° Be soln. of BaS free from C and 
org, compds. and 0.8 g. Zn dust becomes a brown paste, then a yellow po\frder ; this is 
further agitated at about 450° to a yellow-white paste, cooled and extd. with HjO. 
The filtrate is coned, to 47° Be; 96% content NaN0 2 seps. 

Decomposition of silicates. Ritaro Hirota. Japan 37,165. Sept. 25, 1920. 
Silicates, such as clay, feldspar, etc., are easily decomposed by heating with Na 2 CO* 
or similar compd. and then treating with dil. H 2 S0 4 or similar eompd. E. g., a mixt. of 
clay 100 parts and Na 2 COj 70 is heated to dull redness for 1 hr., the product is heated 
with excess of 20% DbSO* at about 100° during 1.5 hrs. K 2 S0 4 and AljfSOOs thus pro- 
duced are extd. with HjO and pure Si0 2 remains in the residue, 95% of the clay is utilized. 

Selenium oxychloride as a solvent. V. Lenher. U. S. 1,385,081. July 19. 
SeOCb is proposed as a solvent for widely diverse substances. Common metals 
such as Al, Zn, Fe, Pb and Sn are dissolved by SeOCl 2 as arc also many non-metallic 
elements such as Sc, S, I, Te and P. Si and B are not dissolved. Unsatd. hydrocar- 
bons generally react with SeOCl 2 and it dissolves aromatic hydrocarbons such as C 8 H 8 
and toluene but is without action on satd. hydrocarbons of the paraffin series. It 
may thus be employed as a reagent for the sepn. and purification of various hydrocarbons. 
Charcoal may be activated for gas-absorption by the action of SeOCl 2 . Rubber (either 
before or after vulcanization) is dissolved by SeOCl 2 as are also phenolic-formaldehyde 
condensation products of various kinds either in their fusible or infusible conditions, 
natural resins, glues, gelatin, celluloid, varnish, lacquers and paints generally so that 
SeOCb is adapted for use as a paint or varnish remover. SeOCl 2 attacks and dissolves 
proteins, including wool, silk, hair, bristles, leather and similar substances but in the 
presence of H 2 () it reacts very poorly 01 not at all upon starch and cellulosic. materials. 
With linseed oil and fish oil, SeOCI 2 yields products which arc waterproof and rubber- 
like in character and with other oils various products suitable for use as substitutes for 
rubber and resins are obtained, the products generally being insol. in ordinary solvents. 
It may also he used in the same manner as CCl 4 as a fire-extingmsher. It is sol in both 
CCI 4 and CHCI 3 . These two substances may be added to SeOCl 2 to lessen its powerful 
solvent action. S0 3 increases the solvent power of SeOCl 2 when added to it. 

Selenium from copper slimes. Tsutomu Siiiomi and Kenzo Ozu. Japan 36,929, 
Aug. 11, 1920. By warming Cu slimes with 15% NaOH,the Se0 2 in the material goes 
into soln., while So, Cu-jSe or other sclenides remain in the residue. The residue is 
heated with 1.5 parts KNOj, to convert Se and selenides to SeOs, which is dissolved 
by warming with 15% NaOH or 10% H^SCh or HCl By decantation, all the soln. 
is collected, filtered and acidified with H 2 S0 4 or HCl. When H»S0 4 is used for the 
second extn., Ag is dissolved. It should be pptd. by NaCl or HCl and sepd. Selenic 
acid or its salts are changed tc selenious acid or its salts by adding excess of coned. 
HCl or NaCl, from which metallic Se is pptd. by passing SO» or adding Na 2 SO a or Cu, 
Fe, Al, Zn, etc., as usual. 

Reclaiming spent metal-pickling solutions. J. A. Shaw. U. S. 1,384,974, July 19. 
Spent pickling soln. containing FeSO* is treated with NO- and O in order to produce 
Fe.fS0 4 ) 3 and the gaseous material resulting from this treatment is subjected to the 
action of a scrubber for recovery of N oxides, e. g. t by reaction with CaC0 3 or Ca(OHb. 

Nitrogen from the air. L. CasaeE. U. S. 1,384,428, July 12. See Brit. 148,885 
(C. A. 15, 295). 

Decolorizing-carbon. M. B. Punnett and R A. Whitaker. U. S. 1,383,755, 
July 5.~-A decolorizing-carbon is prepd. by adding to 100 parts of hardwood sawdust 
100 parts of a 75% soln. of niter cake in H 2 0, allowing the mass to stand for 2 hrs. or 
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somewhat longer, drying and charring the mass by heating it in the open air to 300-500° 
while stirred in thinTaycrs for 0.5-1 hr., cooling, adding sufficient HjO to dissolve out 
the sulfate salts, boiling, filtering, drying, grinding, then heating in a closed retort 
to 800-1000°, cooling to below the ignition temp, and regrinding. A similar method 
may be applied to the production of docolomitig-carbou from straw, coconut shells, 
cohune nuts, vegetable ivory nuts, paper and nut-gall-pulp obtained as a residue in the 
manuf. of pyrogallic acid. 

Compacting carbon particles. C. J. Randall. U. 8. 1,384,080, July 12. C 
particles such as are used in compounding with rubber are enclosed in a bag submerged 
in liquid, e. g., HsO, in a dosed container. Air is exhausted from the container and es- 
cape of gas from between the particles in the bag is permitted and then the liquid and 
Mag and contents are brought under sufficient fluid pressure to compact the material 
in the bag. 

Purification of graphite. Sadakichi Ataka. Japan 37,172, Sept. 28, 1020. 
Graphite ore is ground, washed with HjO to eliminate clay and immersed in a suitable 
quantity of HzO, to which petroleum <in the ratio of 72 1. petroleum for 1 ton product) 
is added under agitation. When the oil has penetrated into the scales, the whole is 
thrown into a slow current of H.O, in which impurities ppt. and graphite floats. The 
collected scaly graphite is scattered on an iron plate heated to redness. By evapn. 
of the petroleum the scales are sepd. into thinner scales, which causes sepn. of mica 
or fine sand. 

Acid-resisting receptacle. H. EvErken. V. S. 1,381,023, July 5. An acid- 
resisting receptacle adapted for holding hot coned. HNOa or H.SCb is formed with an 
inner wall of acid-resisting cast alloy of Si and Fe, an outer wall spaced from the inner 
wall and formed of cast Fe and a filling of Pb between the inner and outer walls. 

Chemical heater. G. E. Ferguson U. S. 1,3.85,074, July 10. A chemical heating 
device adapted for repeated use is formed of a container such as sheet metal within 
which is placed a soln. of NaOAc and NazS/b or similar cry stall izahle salts with an 
overlying seal of paraffin and lanolin or other material of about the same m. p. as the 
salt soln. but of lower sp.gr., so that on heating and cooling it will solidify on the salt 
soln. and hold it against agitation and prevent crystn. regardless of the position of the 
container until the seal is broken intentionally. U. S. 1,385,075 also relates to con- 
trol of crystn. of solns. of salts by similar means. 

Chemical heater. L. E. Eckelmann and G. E. Ferguson. U. S 1,384,747, 
July 19. A chemical heater is formed of a receptacle which may be made of sheet 
metal containing a crystallizable salt soln., c. £., NaOAc and Na2S*0 3 , and a sealing 
material (such as paraffin and lanolin) of less sp. gr. than the salt soln. and adapted 
to solidify on cooling and prevent crystallization while the seal which it forms remains 
intact. A device for breaking the seal extends through the wall of the receptacle for 
operation at will to break the seal and permit the soln. to crystallize. The device 
is adapted for use in the manner of hot water bottles. 

Enamelled wire. Shukusaburo Minatoya and the Communications De- 
partment op Japan. Japan 37,210, Oct. 4, 1920. \ mixt. of 10 parts purified fatty 

acids, coned, by heating 20 parts colloid-coagulating reagent, such as camphor, borncol, 
naphthalene or phenol, and 5 parts mineral rubber, is dissolved in a small quantity of 
oil of turpentine. Metallic wire is painted with the soln. and baked at about 250 The 
operation is repeated until a suitable thickness is obtained. The film is resistant to 
mechanical action and is a good insulator. 

Reclaiming files or rasps. J. H. A. D. Bowman. U. S. 1,384,550, July 12. Files 
or *asps are resharpened by immersing them in a dil. soln. of HC1 and HNOj or a simi- 
larly acting acid soln. which evolves a gas adhering to the projections of the metal 
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and by thus protecting them permits a somewhat selective chem. action on the grooves 
or depressions on the tool. The tools are first treated with cleaning and pickling solns. 

Coating for stereotype matrices. O. StruenseE. U. S. 1,385,284, July 19. 
A mixt. formed of talc 10, corn flour 2, gum arabic 0.5 and dil. CH 2 O soln., in H*0 
30 parts, is used for coating stereotype matrices in order to render them capable of re- 
peatedly giving good reproductions with cast metal. 

Friction composition for use on pulleys. D. M. Benford. U. S. 1,383,692, July 5. 
A friction coinpn. adapted for use on pulley faces is formed of water-floated ground 
glass aud Na silicate soln. or other similar hard-drying liquid. 

Plastic material from animal protein. Sadakichi Sat6. Japan 37,025, Aug. 30, 
1920. When a mixt. of animal protein and an anhydrous compd., which generates 
CH 2 0 by heating, such as formamidine, paraformaldehyde, etc., is heated under pres- 
sure, the protein combines with the generated CH 2 0, forming a methylene compd., 
which is easily dried and suitable for manufg. insulating materials, etc. Casein, e. g., 
is heated with small quantity of NH«OH to a sticky mass and mixed with 10% (as form- 
aldehyde) formamidine on a rolling machine, heated at 90-120° for 5-30 min. under 
pressure and dried at 30-35°. 

Plastic material from soy bean. Ygjiro Maruyama. Japan 37,159, Sept. 24, 
1920. The soy bean is immersed in H 2 0 during 10 hrs., ground, the liquid thus obtained 
is boiled and sepd. from coarser substances, and 3% FeSCh in warm HjO is added under 
agitation. One part of protein forms an iron compd. and the whole coagulates, together 
with the fats. Th« product is separated from H 2 0 by pressing in a hydraulic press for 
6-8 hrs., cut into suitable thickness, dried gradually at 35-40°, then at about 80° 
for 42-168 hrs., then boiled with 2% CaO soln., set in a mold, pressed under 20-30 
lbs. pressure, dried in air and wiped with NaOH soln. If 3-5% camphor in ale. is 
added to the original soln., the product is more elastic. 

Tailors* chalk. A. Ander and F. T. McGuire. U. S. 1,384,375, July 12. A 
plastic clay is mixed with a pigment or coloring material and the mixt. is formed into 
cakes and dried at a moderate temp, and then submerged in an oleaginous material, 
t . g., vegetable or mineral oil, until impregnated, and finally dried to obtain a product 
suitable for use as a tailors’ chalk. 

Paste. D. M. Philips. U. S. 1,384,917, July 19. A non-staining paste adapted 
for use with delicate fabrics is formed of H 2 0 1 pint, rice flour 8 oz., corn starch 4 oz. t 
gum arabic 1 dram, glycerol */i dram, oil of cloves */« dram and oil of cinnamon V< 
dram. 


19— GLASS, CLAY PRODUCTS, REFRACTORIES AND 
ENAMELED METALS 


O. E. BARTON, C. H. KERR 

Glass blowing in scientific and industrial laboratories. H. Vigreux. Ckimie 
Industrie 6, 160-8(1921).— Brief historical sketch of the development of glass blow- 
ing together with hints on glass blowing, the difficulties encountered by the beginner, 
and the method of overcoming them. A. P.-C. 

New Bergman gas and air valve described. Henry W. Hess. Glassworker 40, 
No. 51, 11(1921); 2 illus— “This valve is unique and practical in that the gas and air 
are reversed by the same operation and simultaneously, either by hand or automatically, 
being controlled by clock work and motor or by a thermostat placed in the checker work 
of the regenerators. This latter is a most essential and valuable feature, and greatly 
facilitates the regulation of even temps.” The valve is circular in shape, brick-lmed. 
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water-sealed, and is divided into 6 segments. The duration of reversal is 10 seconds, 
during which time the valve passes through an angle of 120®. J. B. Patch 

Furnace for revolving pots. Anon. Nat. Glass Budget 37, No. 21, 1-2(1921). — A 
description of a test of a Chapman -Stein recuperator applied to an Owens revolving 
pot. The temp, of the waste gases entering the recuperator was 1550® F. The temp, 
of the air coming from the recuperator was 1300® F. The temp, of the gases entering 
the stack was 650° F. If the distance between the furnace and recuperator had been 
less the initial temp, of the waste gases would have been higher ; nevertheless the figures 
show the efficient transfer of heat of the waste gases to the incoming air. The re- 
cuperator is said to be capable of maintaining a very const, temp. For 24 hours the temp, 
readings of the furnace showed a max. variation of 40® F. from the mean temp. How- 
ever, this is not nearly as close a regulation as is possible and not even as close as the 
engineers guarantee. In another test under different circumstances a max. variation 
of * 10° F. was obtained. The Stein recuperator is said to be especially valuable in 
connection with pot furnaces. In Europe it has not only reduced the fuel consumption 
of such furnaces nearly V* but it has also nearly doubled the av. life of the pots. J. B. P. 

The Mathews reverberatory furnace. Anon. Nat. Glass Budget 37, No. 18, 
1, 20-21(1921). — A detailed description without diagrams of a recuperative gas-fired 
pot furnace, largely in the language of the patent. J. B. Patch 

Properties and tests of tiles. Anon. Kalk, Gips u. Schamotte-Ztg. 27, (Nov. 21, 
1920); Chimie 6* Industrie <5, 200(1921). — There are as yet no official standards for tiles; 
and moreover their properties vary within very wide limits according to the method of 
manuf.,e.g., the crushing strength can vary from 25-250 kg., the lower values being 
found with hand-made tiles. Certain dealers and municipalities have adopted regu- 
lations varying according to the nature and shape of the tiles and covering the amt. of 
HjO absorbed, tightness to water, content of noxious substances, apparent sp. gr., d., 
fragility, resistance to the action of frost, uniformity, and color. Certain of these prop- 
erties can be easily gaged, while others require special tests carried out on the roof 
itself. A. P.-C. 

Chemical stoneware manufacturers. Chester H. Jones. Chem. Met. Eng. 25, 
289-94(1921). — The product must be completely vitrified in order to resist mechanical 
shocks, teinp. changes and add attack. Clays used require high bonding strength, 
small drying and burning shrinkage and a rather wide range of vitrification. Dry 
grinding is used in preparing the clay. It gives a more suitable product than a wet 
process. Ageing for varied periods as long as six months follows. The drying and 
firing shrinkage averages 10%. Wm. M. Clark 

A method for the determination of the hardness of refractory materials at high 
temperature. E. Rengadb and E. Desvignes. Compt. tend. 173, 134-7(1921). — 
Ludwick’s modification of the Brinell test for hardness was applied to 8 day bricks and 
1 bauxite brick maintained at temps, varying from 1050® to 1490® in a graphite resistance 
furnace. Analyses of the compns. show that the AljO* content has small effect, but 
that the presence of alkalies causes considerable diminution in the hardness values. 

Wm. M. Clark 

The repair of crystallized glass apparatus (Bailey) 1. Use of acetylene in glass- 
blowing (Coolidgb) 1. 

Metal coating on glass. J. Rheinberg. U. S. 1,385,229, July 19. A mirror 
coating on glass is formed by coating the glass with a dry film of collodion contg. Pt, 
Pd or Ir and Pb or Bi salts and then heating the coated glass to a temp, of 500-750®. 
Cf. C. A. 15 , 1791. 

Furnace for manufacturing ’tile. T6da Morota. Japan 37,173, Sept. 28, 1920. 
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The furnace has 2 doors opposite each other. Flames are conducted to the top of the 
furnace, then to the inner part through shelves on which tiles are placed. 

Baking porcelain insulators. Magoemon Ezoe. Japan 37,166, Sept. 25, 1920. 
The procelain insulator is set in a round flat box and baked, the top of the insulator 
being completely covered with glaze. 


20-CEMENT and other building materials 


% C. N. WILEY 

Porous cements. C. Pi.aTzmann. Zement 9, 589-92(1920) ; Ckimie 6* Industrie 6, 
206(1921). — The use of cement concrete for dwellings presents two drawbacks: nails 
cannot be driven into the walls, and the insulation against heat and sound is defective. 
These drawbacks arc not present in very lean concretes or in concretes made from 
cinders. U. S. pat. 1,087,098 (C. .1. 8, 1337) covers the production of artificial stones 
by adding 0.1-0. 5(7 A1 powder or 2-3 '7 Zn powder to the cement-sand-water mixts. 
It the presence of ILO these powders liberate Hj which, according to the patent, swells 
up the mixt. as though 3 times as much cement had been used. Moreover, the addi- 
tion of 0.25-20% of CaO facilitates the formation or zincates and aluminates. In tests 
carried out in Germany a max. increase of 130% in vol. was found with 0.1%. A1 after 
37 hrs. Mechanical tests (probably tensile strength — Abstractor) carried out in 
connection with the addition of 0.1% A1 gave 69, 75, 63, 47, 17, and 7 kg. per sq. cm. 
with 25, 30, 40, 50, 75, and 85% of sand, resp. Owing to the rapid decrease in strength 
with increase in the proportion of sand this process is scarcely recommendahle, in 
spite of the fact that the wt. of cement was smaller than was expected. A. P.-C. 

A critical review of the wet process for manufacture o~ Portland cement. Richard 
K. Meade. Concrete 18, Mill Section, 77-H5( 1 291 ). — A entailed analysis is given, based 
on considerable data, whether the wet or dry process is best for the mauuf. of Portland 
cement from hard, dry, raw materials. F. H. Hotchkiss 

The equipment and operation of Brooklyn Crozite brick plant. Anon. Concrete 18, 
74-8(1921). — This plant is of special interest as a products manufacturing achievement 
in the elimination of manual labor. Its working capacity is 100,000 concrete brick 
per 8-hr. day. In recent tests concrete brick show a remarkable superiority over clay 
brick, as well as an unusually uniform quality. F. H. Hotchkiss 

Further tests on concrete oil-storage tanks. Anon. Concrete 18, 110(1921). — The 
effect on concrete of certain organic oils is greater than that of mineral oils. The tannic 
acid content of the oil is injurious to concrete. The use of concrete tanks under ordinary 
conditions, while allowable for fuel oil, is not recommended for kerosene and gasoline. 

F. H. Hotchkiss 

The analysis of fibro-cement. B. J. Smart, and P. C. Pecover. J. Soc. Chem. 
Ind. 40, 185-6T(1921). — S. and P. det. the approx. % of cement in cement-asbestos 
mixts. by treating with 20% HC1 and detg. the Ca in the ext. The asbestos adsorbs 
some SiOj; hence high results are obtained for the asbestos by direct weighing of the 
residue. The adsorbed Si0 2 can be extd. with "alkali.*’ E. G. R. Ardagh 

The cement factory in Torda (Siebenburgen, Hungary). H. Szekeey and E. 
Havas. Beton u. Eisen 20, 41-3, 66-9, 87-90(1921). — Dimensioned drawings give 
ifiany details. The thick slime process of Smidth & Co. is to be used. Limestone and 
argillaceous schist are the raw materials. Natural gas is the fuel. Jas. O. Handy 
Researches on the volume alteration of cement and cement mortars on setting; 
influence of water addition, the method of mixing and of the cement on the extent of 
the volume changes; the relation between the length of iron reinforcement and the 
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setting of cement mortar; the rate of expansion and contraction of natural stone when 
wet and dried. Otto C.raf. Brian u. Risen 20, 72 -1(1021). — A continuation of an 
undated earlier article. Cf. C. .1. 8, 811. Jas. O. Handy 

The effect of coal on concrete. Anon. Concrete Id, 53(1921). — Coal should not 
be regarded as inert; storage of coal in large quantities may result in spontaneous com- 
bustion and cause serious damage to the container. The heat and pressure produced 
are likely to cause cracks in concrete. Also free H;SO :i is formed, setting up a dangerous 
condition. F. H. Hotchkiss 


Utilization of steel-furnace slag for cement manufacture. Kiicitt Simnna and 
Kobe Seik.6 Co. (KoIk Steel Manufg. Co.). Japan 37.153, Sept. 24, 11120. Steel 
furnace slag is introduced into water while still liquid. Uv this menus, free steel in the 
slag is formed into globules and the whole is cracked The product is mixed with 10-25% 
lime or dolomite, crushed in a b ill mill and the slug sepd. from tin* steel The powdered 
slag is used as a cement. 

Plaster composition. M. K Armstrong;, r. S 1.38UH7, July 12 A plaster 
compn. is formed of calcined gypsum 85 and finely divided n -at nr peat moss 1", parts, 
mixed with H*0 to form a workable plastic inivt. Cf. ('. .1 . 1 207. 

Waterproofing concrete. R. G. Osborn*;. I . S. l,.;s ...7!9 July 5. Concrete 
is rendered ini* '-vious to fluids by heating it 1. a t mp. of a. it !2i W I- 2ir>< ) 0 to drive off 
part of the Hrf) of combination and then fiili. <; tl. voids of t material with asphalt 
or other waterproofing substance. 

21— FUELS, GAS, TAR AND COK" 

A. C. FIi:U)Nl !< 

The possible applications of lignitic brawn coal. M. Doi.cn. Rundschau 

13, 170-3, 185-9, 206-8, 228-31, 249-al, 2o7 9(15121;. As the av. sample of lignite 
shows about 38% water, it can only be \ V. i tli; ' icinity of the min* . in the crude 
condition. By briqueting the water can ’ 1 to about 10%. Drying by heating 

at 280-340° is too expensive to be prae; ■< J l t .. to form tar and gas would be 
economical only if the by-products, which 7. ' . ' ■ obtained from the gas and tar 
were of high value. The ordinary brown coa' ' • . gas and fur from which by- 

products of value might be extd. Again the browr coal ..:.!d be distil to semicoke. 
The products are. a high-value fuel gas, a high-value tar and a low-value coke. The 
coke occurs mostly as fines, so that until some means of bHq.iv -ting is found, it is not an 
important article of commerce. The tar has the propertii 4 ' rude oil and can be used 
in a similar manner as a fuel. It also can be disld. to give frai ; lovs of gasoline, vaseline 
and paraffin. Semicoke can be used in industry as a raw iaauri;il from which the 
remaining gas can be driven off and the coke left used in mcti'S-n % y. This gas is useful 
for heating purposes. The fines resulting in any of these proe c.-.i can be used along 
with the crude coal briquets in firing and this combination burns with high efficiency. 
The semi-coking process is the most promising application. H. BuTn.HR 

Anthracoal, a new domestic and metallurgical fuel, Donald Markle. Trans. 
Am. Inst. Mining Met. Eng 1921 , No. 1086-C, 11 pp.; Coal Ag’. 20, 296-9(1921); 
Iron Trade Rev. 69 , 753-5(1921). — Anthracoal is a m*xt. of small pa: ti les of anthracite 
coal and a matrix of practically p* carbon, formed ■, the di d- . f coal-tar pitch 
and other suitable bitumen. It i c . homogenous mas:' : cohjr va ius from silvery 

to grayish black. It develops only slightly the finger-’ rttire a . oke, but u;:i he 

coke it has the tendency to form blocky masses. Whe , v - *d it p . uccs very little* 
fines. It can be made from flake-pitch and anthracite cub,* n ; egeneit , z non-recovery 
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ovens. The volatile products are not worth recovering, so all the gases are used for the 
heating, thus making the process practically self-supporting in the matter of heat By 
direct comparison between chestnut-size anthracoal and chestnut-size anthracite coal 
in an S-day test in a kitchen range, it was found that the relative efficiency of anthra- 
coal to anthracite is 100 to 80. H. Buttujr 

Conditions under which bulk oil concentration of fine coal gives best results. G. 
St. J. Perrott and S. P. Kinney. Coal Age 20, 172-5(1921); 1 illus. — The mineral 
matter is best sepd. from the combustible matter when the oil used has a low viscosity 
and the coal is ground not finer than 200 mesh. This bulk oil concn. method of the 
Trent Process Corporation will reduce the ash 26 to 75% in anthracite or bituminous 
coals and will reduce the S in anthracite coals better than in bituminous coals. Lignite 
does not give good results unless the structure is first broken down by heat. H. B. 

Evaporation tests in boilers fired by brown coal. Anon. Arch. Wdrmewirlschaft 2, 
78-80(1921). — A discussion and table of a series of tests of the efficiency of lignite in 
different under-draft boilers. H. Buttler 

Coke fuel for water heating. K. Lidberg. Gas J. 155,543-4(1921). — Results are 
given of tests carried out on a specially constructed water-heating plant at the Stockholm 
Gas Works. In the amt. of useful heat realized, there is not much difference, under 
proper regulation, between coke made in Glover-West vertical retorts (79.3%), hand- 
charged horizontal retorts (76.8%), Dessau vertical retorts (81.5%), and chamber 
retorts (81.5-83), nor between coke properly dry or wet quenched. A high-density 
coke free from breeze and dust and with a low content of ash and moisture has an 
advantage, however. The % of useful heat falls in correspondence with the size of the 
coke; the fall being due wholly to the rapid increase of CO and, therefore, loss of heat. 
This loss is almost independent of the rate of combustion; the reverse is true as regards 
temp, losses, which are independent of the size of the coke, but increase with the rate 
of combustion. The design of boilers also affects the question of losses. Therefore, 
the coke should be graded in size according to the water-heater or boiler in use. Air 
regulation also is important. Efficiency is related not only to the temp, of the spent 
gases but also to excess of air, and both require an equal degree of consideration in select- 
ing the most suitable size of coke for a given boiler. J. L. Wiley 

Peat at the Exposition for Waterways and Energy-economy at Munich. Anon. 
Chem. Zlg . 45, 772-3(1921). — A description of the peat industry display, pointing out 
difficulties in dewatering peat, and recently developed processes for making its com. use 
feasible. W. C. Ebaugh 

Coal distillation “trees." Anon. Chem. Ztg. 45, 773(1921). — A comparison of 
distn. products from coal and lignite. Illustrated. W. C. Ebaugh 

The products of coal distillation. The plant and methods of the Cie des Forges 
et Acieries de la Marine et d* Homecourt aux Usines de Boucau, (Basse s-Pyrenees). 

A. Grrbel. Genie civil 78, 449-54(1921). — In the 90-oven Coppee by-product plant 

described silos holding 20,000 tons are used for coal storage. 600 tons of coal are coked 
in 24 hrs. Two photographs and ten diagrams of parts of the plant are shown. The 
operations are described as follows; the ovens; condensation; semi-direct recovery of 
NH S as sulfate; benzene recovery and rectification; tar distn. The recovery of NHj 
is 99% and of benzene 90%. Jas. O. Handy 

Motor fuel from vegetation. T. A. Boyd. J. Ind. Eng . Chem. 13, 836-41(1921). — 

B. outlines the present conditions in the gasoline industry, and shows how benzene 
ahd ale. solve the problem of the future supply of motor fuel. According to the U. S. 
Geol. Surv., our petroleum reserves will be exhausted in 13 yrs. J. L. WntSY 

Role of the chemist in relation to the future supply of liquid fad. Harold Hib- 
bHrt. J. Ind. Eng. Chem. 13, 841-3(1921). — The problem of a future supply of liquid 
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fuel depends upon the production of ale. The treatment of cetlulosic and starchy 
materials and their conversion into ate. by action of fermenting organisms appear to 
solve the problem (cf. Pringsheim, C. A. 6, 2632). It is claimed as a result of expts. 
undertaken by Boulard (cf. C. A. 13, 246) that starch may thus be converted directly 
into ale., and that yields of 39 to 44 I. of pure ale. can be obtained from 100 kg. of grain 
as compared with 27 to 33 by the acid and 34 by the malt process. J. L. WlLEY 
Synthetic alcohols and liquid fuels. G. C. Calvert. Chem. Age (London) 5 , 
153(1921). — C. has developed a method of converting C into water gas and mixing with 
other gases according to the product desired. Utilization of wood waste, charcoal, or 
earbonizable tropical matter should yield fuel methyl alcohol at $19.00 a ton. Details 
of the process are withheld. The ratio of efficiency of MeOH to gasoline for use in 
internal-combustion engines is 5-4. W. H. Boynton 

Coal wastage in tank boilers. Its cause and prevention. W. H. Casmey. Textile 
Mercury 65, 168; Chem. News 123, 93-4(1931).— Whatever types of tank boilers are 
used, the factors governing their duty and efficiency are: (1) The correct proportion of 
air and coal to give the highest workable furnace temp., approx. 2750° F. The chief 
factor contributing to coal wastage is excess air over that required for practical combus- 
tion; for good steam practice the ratio should be 18 to 1. (2) A standard ratio of 2 

to 1 between the size of grates and smallest section area through which the products 
of combustion are to pass, between the ends of the furnaces and chimney bottom; 
depth of bottom flue half diam. of boiler; width of side fluej ‘A diarn. of boiler. With 
the above conditions, there will be no difficulty in obtaining an overall efficiency or 80% 
or more. J- Wiley 

Development of a powdered-coal plant. Charles Longeneckkr. Blast Furnace 
and Steel Plant 9, 567-9(1921). — L. discusses the bearing of the following factors upon 
the economical operation of the plant: grade of coal, motive power, equipment, type of 
furnaces, personal factor, % of time the plant is operated, and output of the furnaces. 

J. L. Wiley 

Experimental comparison cf a preheated-air furnace with a direct-fired furnace. 
O. LELLEp. Am. Gas J. 115, 247-52, 260-63(1921).-— The saving of fuel due to pre- 
heated air depends upon the working temp, of the furnace, and the temp, of preheat. 
The higher the furnace temp., the more pronounced the gas saving effect of preheated 
air; for example, with the exptl. furnace, with a preheat temp, of 1200° F. and a furnace 
temp, of 1400® F. the saving was 20.1%, with 2400° F. of preheat and a furnace temp, 
of 2800° F. the saving was 54.4%, or almost proportional to the temp, of preheat. It 
does not pay generally to use preheated air for city gas in furnaces operated below 
1800° F., especially if the av. gas consumption is below 500 cu. ft. per hr. It is more 
justified fer-high temp, furnaces provided the waste heat can be directed into the heat- 
exchanging system. Cast-iron recuperators have a short life if used above red heat and, 
therefore, cannot be used efficiently in high-temp, furnaces. With 2600° F., a reversible 
checkerwork air preheater may cause twice the fuel saving that a cast-iron re- 
cuperator does. The application of air pre-heating should be made only after careful 
study, as in most cases it does not pay for industrial city gas furnaces. J. L. Wiley 
Vegetable oils for internal-combustion engines. R. L Mathot. Engineer 132, 
138-9(1921). — Palm, cottonseed, peanut and sesame oil were used. So-called semi- 
Diesel engines, whether they be of the 2- or the 4-stroke cycle type, will work perfectly 
well with vegetable oils. C. J. West 

Flame. C. A. French. J. Soc. Automotive Engineers 9, 182-88(1921). — The 
requirements and characteristics of the inoffensive variety of combustion are considered 
and 9 sp. remedies are given for use in accomplishing the burning of heavy fuel in 
present engines. It is likely that kerosene and gasoline can be more effectively burned 
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by stratifying the mixt. so that ignition occurs in a very rich portion which burns out 
into an excess of air or a supporting atm. C. J. West 

The advantages, production, and cost of Natalite, motor fuel. Anon. Intern. 
Sugar J. 23, 147-53, 213-16, 206-70, 386-92(1921). — One of the most promising sub- 
stitutes for gasoline is Natalite (AO which consists of a mixt. of 55 parts of EtOH, 44.9 
parts of EtsO and 1 of NHa to neutralize acids formed on combustion. It is said that 
N can be made more cheaply than either benzene or gasoline; it has been made for 
14 cents per gal. from molasses costing 2 cents per gal. The largest N plant is at Mere- 
bank, Natal, where 45 tons of molasses are mashed daily. Pure cultures of yeast are 
used in the fermentation process, and a wash contg. 8 % ale. is obtained. The EtjO is 
manufd. under the Annaratone process, which is continuous and automatic. The 
app. consists of a superheater where the ale. is heated under a pressure of 40 lbs. of steam. 
Here it is volatilized and sent to an ethcrificr, which consists of a lead-lined cylinder 
filled with balls, over which H 2 SO 4 drops continuously. From here the EtjO vapors 
pass to a saturator or washer. The vapors are neutralized and sent to the rectifier. 
Only 7 men are required to operate a plant mashing 45 tons of molasses per day. 

W. L. Owen 

Application of scientific methods to increasing the efficiency of the gas industry 
W. Newton Booth. Gas J. 155, 601-6(1921) ; Gas World 75, 209-13(1921).— Lecture. 
Increased efficiency must be obtained both by more careful and scientific operation of 
existing plants, and by adoption of improved design in plants. The plant of to-day 
is only about 50% efficient; gas-making efficiency is ealed. as the ratio of thermal units 
produced as gas to the total units used in production. This can be corrected somewhat 
by recovery of waste heat (cf. Stewart, C. A. 15, 2711), elimination of stand-by losses 
in plant operation, decreasing heat radiation from the retort walls by careful insulation, 
and construction of recuperators with a view of increasing the heat conduction. In 
construction of new plant, developments should be in the direction of increased thermal 
efficiency of production. Up to the present time, the highest total efficiencies are reached 
In complete-gasification plants and future progress will probably be made in this direc- 
tion. Gas-making processes would also be revolutionized by the use of a cheap supply 
of O in the gas-producer process. (Cf. Hodsman and Cobb, C. A. 14, 2408.) In 
order to be practicable, a plant must produce O at a price not to exceed 1 s. per 1000 
cu. ft. Claude’s air-liquefying and rectifying plants (described) would accomplish 
this, as would also the Jefferies-Norton process ( C . A. 15, 1204). It should prove 
feasible to deliver a gas with up to 10% of pure O for the production of high temps, 
and to increase the efficiency of incandescent mantles. Another possible development 
from this, in connection with purification, is the production of liquid CH« for motor 
fuel. J. L. Wiley 

Fused ash gas producer. Anon. Chaleur et Industrie p. 79, Feb. (1921) ; Industrie 
ckintique 8, 321(1921).- — Description of a producer in use at the Georgsmarienhiitte. It 
is of the cylindrical blast-furnace type, the feed is of the usual type, and the air is pre- 
heated by means of the gas. Two taps, one above the other, are provided in 
the bottom of the producer, which is fed with coke mixed either with basic slag or 
some sort of ferrous slag. There results a small amt. of Fe rich in P and Mn and a very 
fluid slag, which is drawn of! every 4 hrs., while the Fe is drawn off every 8 or 12 hrs. 
The consumption is 30 t. of coke per 24 hrs., and the producer can run 12-13 mos. 
vfthout needing to be rebuilt. The gas has a calorific value of 1,133 cal., contains less 
than 1% COs and less than 15 g. H®0 per cu. m., has a combustion temp. 85* higher 
than producer gas made from coal, and gives a yield of 5 cu. m. per kg. of coke. 

A. P.-C. 

Absorption of hydrocyanic acid. J. G. Taplay. Gas J. 155, 589-90(1921); 
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Gas World 75, 234 ; cf . C. A. 15, 3384 - The process consists in passing the gas through 
ordinary chalk; the lab. expts. show that 1 ton of chalk will purify II million cu. ft. of 
gas. Chalk sprayed with water is more efficient than dry chalk, further trials are 
to be made on a small com. plant to ascertain the effect of mixing breeze with the chalk 
to reduce back -pressure, and also whether wetting with ammoniacal liquor will have 
better results. J. h. Wiley 

The recovery of hydrocyanic acid and carbon disulfide from coke-oven gas and 
from illuminating gas. M. Minot. Chimie & Industrie 6, 135-40(1921). — After 
explaining the reasons why it is advi/.ahle ami necessary to remove 11CN anti CS? 
from coke-oven and illuminating gases, M. describes a method of effecting this recovery 
and discusses its merits. The cold gas, after extn. of the lar, is washed with a Na^Sj 
soln. having an alkali content corresponding to St) g. Xa : S per 1 . ; it is prepd. by treating 
the spent oxide with a Na:S soln., which dissolves out the free S and regenerates the 
oxide. A higher sulfide than Na^S 3 is permissible. The polysullidc soln. readily ab- 
sorbs NHj, which reacts with the S (HCN + Nils + S~ NILCNS), ami the CS_. reacts 
with the (NH«),S to give thiucarbonate ((NH V ) 2 S + CSj = (NTI^bCS.i). There are 
also secondary reactions: the CO-.- in the gas gives Nu-Ss + CO- + IbO ^ ■ Na-COs + 
HjS + S* (1) while the O in the gas gives iiNajS* + 30: — 2Na-jS;Os4- S:- Reaction (1) 
is balanced; but as the CO: content of the gas is about «S times greater than the H»S 
content, the equil. is moved towards the right, and the rate of the reaction is practically 
the same as that of the fixation of HCN by the NajS*. so that finally the same result 
s obtained as though all the S of the i>olysulfirie was converted into thiocyanate. When 
the washing soln. is completely decolorized, it is removed and distd. It contains 
NajCOj, (NH«) 2 C0 3 , (NHOsCNS, (NH«),S, and a little (NH,)*CO a 

and (NH^S arc decomposed and volatilized and NajCOa decomposes the other NH« 
salts. If NajSs soln. was originally used there is just enough Na-CO* formed completely 
to decompose all the NIIi salts; while with a higher sulfide a certain amt. of Na^COs 
(which must be detd. by analysis) must be added before distg. The NaCNS soln. is 
evapd. to dryness, pulverized, mixed with I'e powder, and heated out of contact with 
air (preferably electrically) at 450°. The Na«I ; e(CN ) c is exld. and transformed into 
K4Fe(CN)n by known methods. The merits of this process are briefly outlined. 
Also in Am. Gas. J. 115, 380-8(1921). A. P.-C. 

Varieties of tar. Max POpel. Chem. Ztg. 45, 580-1 (1921). — P. remarks on the 
confusion introduced by the increased number of designations for tars of various origins. 
The low-temp, tar (A) obtained from generators at a temp, not exceeding 000° may 
readily be distinguished from coke-oven tar (B) or lignite tar (C). On lab. distn. 
A leaves no pitch, but a small amt. of a resin-like residue, while B leaves large quanti- 
ties of pitch. A is much higher than B in phenols. A is higher than C in paraffins, 
but lower in non -viscous oils. Donald W . MacArdle 

Low-temperature tar from a Bohemian lignite. M. Dolch. Petroleum Z. 17, 
77_9(192l). — The object of the investigation was to see whether this tar was worth 
working up by the methods used in the oil industry. Two samples were taken ; one 
from the coal from a stratum, the other from a small vein of coal. Both were tested 
by heating a small mass of coal in a horizontal tube, thereby excluding practically all 
possibility of overheating, which was proved by the presence of paraffin and phenolic 
compds. The tar was sepd. by F. Fischer’s method into volatile and non-volatile 
components and the volatile oils were decomposed into alkali-sol. compds., volatile 
bases and neutral oils. Analysis of the product is: alkali-soL part volatile with steam 
0.6%, bases volatile with steam 0.2%, neutral oil 12.5%, alkali-sol. part not volatile 
with steam 7%, non-volatile bases 0.8%, crude paraffin 19%, crude viscous oils 56%, 
asphalt 2%, loss 1.9%. R. L. Sibley 



3738 


Chemical Abstracts 


Vol. 15 


The fermentation of cellulose (Fowler, Josm) 15. Determination of sulfur in 
"Gasmasse” (Fleischer) 7. Treating wastes from water-gas plant (Pollock) 14. 
The acid amide fraction of nitrogen of peat (Miller, Robinson) 15. Explosion hazards 
and its prevention (Shadgen) 24. Tbe control of furnaces (Frion) 13. The effect 
of coal on concrete (Anon) 20. Air pollution and wastefulness (Dannerth) 13, Fuel 
requirements of steel mills (Deafly) 9. 


Motor-fuel. J. P. Foster. U. S. 1,384,946, July 19. A liquid fuel adapted for 
use in internal-combustion engines is formed of ale. 63, ether 34, kerosene 2 and aniline 
1 part. 

Fuel from peat. S. C. Davidson. U. S. 1,384,012, July 5. Wet peat as obtained 
from the bog is stirred into a putty-like consistency, mixed with powdered pitch and 
powdered dry peat to form a homogeneous mass and tbe mixt. is pressed into blocks. 

Coal briquets. Suekichi NagaTa. Japan 36,893, Aug. 9, 1920. Satd. CaClj soln., 
700 kg., is boiled with 300 kg. pitch to a homogeneous sticky paste. Powdered coal, 
coke or sawdust is added, heated under agitation and the product is made to a defi- 
nite form. 

Carbonizing wood, coal or similar materials. J. F. Wells. U. S. 1,383,888, 
July 5. A vertical chamber is charged with wood, peat, lignite, coal or other similar 
material and combustion of gases or volatile products at the bottom of the charge is 
effected by admitting ah below a grate. Carbonized material i9 withdrawn from the 
bottom of the chamber as the last of the volatile material is being consumed; and the 
withdrawn material is replaced by descending fuel from which volatile matter has been 
driven off by heat rising from the bottom of the chamber. Cf. C. A . 15, 432. 

Gas from solid fuel. E. Dolensky. U. S. 1,384,453, July 12. A column of ' 
solid fuel such as coal and coke is subjected to a blow period in which the lower portion 
only of the column is blown with air and to an alternating run period in which steam 
passes upward through the lower portion ; air is added to the water gas thus formed and 
the mixt. is passed through the upper portion of the column. 

Carbureted gas from coal. C. W. Botsford. U. S. 1,385,167, July 19. Ignited 
bituminous coal or similar fuel is blasted with air in a generator, the blast thus generated 
is burned to complete combustion with O in carbureting chambers and when the latter are 
sufficiently heated their O supply is shut off. The generator fuel is then blasted until 
it is sufficiently hot for gas-making purposes, the blast gas being led to a holder. There- 
after the generator blast is shut off and steam is injected into the fuel bed for the purpose 
of steam distg. substances from the fuel and making water gas. The latter is car- 
bureted and is led to the holder containing the recovered blast gas and mixed with the 
latter. 

Gas-producer. J. Wells. U. S. 1,385,291, July 19. The pat. relates to control 
of the fuel supply which is fed from a fuel compartment superposed upon the producer 
chamber. 

22— PETROLEUM, ASPHALT AND WOOD PRODUCTS 


F. M. ROGERS 

The crude oils of Borneo. J. KewlEy. /. Inst. Petroleum Tech. 7, 209-33(1921). 
—See Cl A. 15, 1615. The author's name was misspelled in the former abstract. 

E. J. C. 

Petroleum as the foundation of a chemical industry in Poland. Anon. Petroleum 
Z. 17, 332-3(1921).— A study of the possibilities of establishing in Poland an industry 
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for the production of aromatic hydrocarbons for the development of branches of a 
chem. industry and for the production of explosives by the pyrogenation of crude oils 
from Galacia similar to the methods formerly used in Russia on oils from Baku. From 
100 kg. of petroleum can be obtained about 45% gas, 5-6% of C*H» washed from the 
gas and 8 % coke. From the tar and likewise from the C«H» obtained from the gas, 
based on 100 parts oil, there are obtained 6 - 8 % C„H», 3-1% C,H S , 1-2% C # H,(CH,) fl 
and about 3% naphthalene and about 0.5% anthracene. Thus from 100 parts oil, 
one obtains from 10-20 times as much pure C»H 8 and C«H t CH s as from 100 parts of 
anthracite coal. R, I,. SrBLBY 

Preparation of a petroleum from a vegetable oil. A. Mailhb. Compt. rend. 173, 
358-9(1921). — By passing vapors of linseed oil over heated balls of Cu mixed with MgO, 
AljOj, or kaolin at 550-600°, gaseous and liquid products were formed, the latter having 
a brown color, strong odor, and acid reaction. The distn. fraction of the product be- 
tween 70-150°, after washing with NaOH, was a light yellow liquid, evolving much 
heat with HtSOi, and giving a colorless inflammable liquid when hydrogenated over 
N! at 180°, Fractionation of this liquid gave no sharp maxima, and the fractions showed 
ds. much higher than those of the CH< series with corresponding b. ps. Thus, the 10O- 
5° fraction had dii 0.7655, against d ; 0 0.6840 for C 7 H 1 ,. Nitration gave more than 50% 
of nitro derivs., including PhNOj and 2,4-C*HjMe(NO?)i. The portion which resisted 
nitration had d 20 0.7274, with an odor like the cyclohexanes. Passage over Ni at 350° 
gave Hi and C*H 6 , which was removed by nitration, the residue having din 0.7040, 
approaching that of CtH^. tn-Xylene was found in the hydrogenated fraction, b. 
138-45°. Other portions of the original product gave similar results. Both naphtha, 
d. 0.7607, and burning oil, d. 0.8644, can therefore be prepd. from a vegetable oil. 
The products are sol. in EtOH in all proportions. M. R. Schmidt 

A study of refining petroleum and its derivatives with special reference to the 
Comodoro Rivadavia oil fields of Argentina. R. Reichert. Anales soc. quim. Argen- 
tina 8 , 415-26(1920). — A general discussion of oil refining methods. The Rivadavia 
crudes are very low in light fractions and high in asphalt, making the selection of a 
suitable (from an economic standpoint) method of refining difficult, h. E. Gilson 
Tetrahydronaphthalene. A new engine fuel. J. B. Rathbun. Petroleum Age 8, 
No. 9, 76(1921). — Tetrahydronaphthalene has a sp. gr. of 0.9751, is water-clear and 
b. 205°. The f. p. is -30°, thus comparing favorably with that of C e H 6 . The flash 
point is 78°, which makes this liquid an especially desirable fuel for high -compression 
types of internal-combustion engines. There is also less tendency toward preignition 
and knocking. The heating value of 11,600 cal. per kg. together with a high permis- 
sible compression means a greater output from a cylinder of given size than is possible 
with either gasoline or benzene. A mixt. of 1 part by wt. of tetrahydronaphthalene 
with an equal amt. by wt. of gasoline or benzene, gives an excellent fuel for engines. 
In addition, the tetrahydronaphthalene exerts a great solvent action on incrustations, 
resinifications and the like, which occur within the cylinder of the internal-combustion 
engine. There is also a much smaller C deposit than is the case with other fuels in use. 

R. L. Sibley 

Mazout F. Laur. J. ptirolc 21, No. 6 , 2-1(1921).— Mazout is defined as 
crude petroleum from which has been sepd. petroleum ether, gasoline, kerosene, and 
gas oik On this basis, the amts, of mazout present in various oils are as follows: Penna. 
oil 20%, California oil 78%, Texas oil 92%, Mexican oil 93%, Russian 56%, Roumanian 
42%, Galacian 55%, Java 33% or an av. of 59% for all countries. R. L. Sibley 
Ba lk i sh “sapropeKte." L. Eittnsky. Petroleum Z. 17, 437-40(1921).— The air- 
dry sapropelite exhibits an elastic, blackish green mass and in thin strata is glistening 
yellow. It evolves a lwavyH*Sod6r and turns yellow in the air. According to Salesski, 
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this sapropelite consists of a conglomerate of oil-contg. or rather oil-producing algae 
(Botrycaccus Bmunii) without any cementing material. The characteristic physical 
properties ol this material, such as elasticity, viscosity, burning with a heavy sooty 
golden-yellow llarne with simultaneous partial melting together accompanied with froth- 
ing and a peculiar odor which does not resemble a petroleum odor, etc., suggested 
names such as fossil gum, rubber substance, elatcrite, etc. The content of this sub- 
stance in nil is so high that it flews from the ground and is carried on the surface of the 
HjO Where, because of the loss of HjS, influence of the air, and the loss of a part of the 
moisture, it changes from a dark gr err to a ydlow-brown thick viscous mass which 
could Ire cut with a knife and is deposited on the shore of the lake. The content of 
the dried specimen is 1)11% org. material which on analysis shows 73.76% C, 10.9% H, 

1 .03% S, 0.56% N, trace P, I .'1.74% 0. The extn is best made with Et,0, CSs and CCI,'. 
The extd. mass is a mist, of hard, paraffin hydrocarbons, hard org. acids and a wax-like 
substance. By means of CC1,, 39% of the sapropclite was extd. and by a subsequent 
extn. with l?tA, an additional 3.1% was obtained. A total of 42.1% was therefore 
extractable in the form ol extd. org. product. The dry distn. of raw sapropelite gave 
7-8%, of light benzine hydrocarbons ol b. p. up to 150°, and 26% of a heavier fraction 
which corresponded in its properties to kerosene (b. p. 150-200°). The benzine boiled 
at 79-125° and was stable. After keeping for 5 years, in an open flask, no change of 
color was noticeable. The refined benzine b. 58-150°, dm 0.726, and n» 1.4120. The 
petroleum fraction is colorless and also stable, dm 0.794, and corresponds to ketosene 
obtained from petroleum of d. 0.979 to 0.830. Further products of dry distn. of sapro- 
pelite were 8-9% of a heavy oil, b. 200-340°, which consisted chiefly of hard paraffin 
hydrocarbons, coke and gases. The gases evolved suffice lor carrying out the distn, 

R. L. Siblby 

Oil-shale industry in Russia. L. Utinsky. Petroleum Z. 17, 308-71(1921).— A 
general description of several of the shale deposits ot Russia. R. I,. Sibley 

The investigation of a bituminous shale. M. Dolch. Petroleum Z 15, 881-4 
(1920) ; cf, C. .4 15, 310. -The shale is au amorphous rather soft stone which is a dirty 
yellow to dark brown. It occurs in layer formation and has a sp. gr. 0.748, which 
confirms the conclusion that there are larger masses of org. substances in the shale. 
The shale burns with a bright flame while the unburned residue evolves an odor of burned 
paraffin. The shale can l>e mined without the use of explosives. An analysis ol the 
shale gave: moisture 3.4, ash 21.6, cuke 13 (crude coke 34.6), volatile substance 62.1% 
(pure coal 75.1%.). The crude coke gave, ash 61.5, org. matter 17.3%, heating value 
(volatile matter) 840 B. t. u. per kg., distn. yield 31.5-34.9%, N horn 0.11 to 2.2%. 
These results would probably be changed in operation as it is then practically impossible 
to prevent overheating. Hence the yields possible in large-scale manuf. can be better 
estd. from distns. carried on by carbonizing large quantities. If overheating occurs, 
the escaping gas is satd. with light hydrocarbons, which can be sepd. by washing with 
tar oil. An investigation of the compn. and calorific value of gas liberated from a g. 
of shale gave the following: volatile hydrocarbons 13.1 CO, and H-S 5, heavy hydro- 
carbons 15.7, CO 11.8, CH, 21, II 31.4, N 2.9%. The calorific value of the gaswas 
6260 heat units. After sepn. of the volatile and heavy hydrocarbons, the gas con- 
sisted of CO- 7.0, CO 16.6, CH, 29.5, H 44.9, and N 2.8%, while its heating value was 
about -4000 heat units. The yield of oil by the dry distn. method of Strache and Dolch 
was 33%. The residue had a content of 32% combustible substance, which can be 
regarded as fixed C. The av. yield of oil on distn. of the shale was 42% of the wt. of 
the shale and would be higher with better condensation. The av. combustible residue 
was 30%. The tar was worked up by F. Fischer’s method to det. the value of the 
tar especially as regards its paraffin and lubricating oil content with the following 
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results: neutral oil 27.1, bases 0.9, creosote 11.5, paraffin 9.9, viscous crude oil 
60.0%. R. L. Sibley 

Studies in Colorado shale oils. Arthur J. Franks. Client. Met . Eng. 25, 49-53 
(1921) ; cf. C. A. 15, 2179. — The modified HNO»-Br method of Waters for detg. S in 
petroleum was found to be inaccurate, but excellent results were obtained in a Parr 
bomb with Na*Oj. N was detd. by a slightly modified Kjeldahl-Gunning method. 
S was detd. in 5 samples of Colorado shale oils and in their several 10% fractions, the 
range in the crude oils being 0.61-0.77% S. S was greatest in the 20-30% fractions, 
and rather const, in the middle fractions, while the total loss of S during distn. was 
about 33% of the S in the crude. At least 3 different classes of S compds. are thought 
to be present, 2 of them being quite stable. N was detd. in 3 samples and their fractions, 
ranging from 1.501-1 .855% in the crudes. N increases rapidly in the higher fractions, 
while 40% is lost in distn., showing that one of the classes of nitrogenous compds. 
present is very unstable. M R. Schmidt 

Laboratory study of Colorado shales. R. D. Gijorgb. Railroad Red Book 38, 
734-8(1921). — From expts. with a small pot mercury retort connected with a steam 
superheating device on one side and a water-cooled condensing coil and a series of re- 
ceivers on the other, it was concluded that the most favorable range of temps, for 
retorting Colorado shale is between 280 and 340° and the best temp, is about 320°. 
Crude oils obtained within this range of teinp. yielded an av. of 33.7% straight run 
gasoline (up to 460°) and 20.7% kerosene (cut at 600° F.). The gasoline fraction aver- 
aged 54% satd. hydrocarbons, while the kerosene fraction averaged 44.2% satd. 
A gasoline scrubber placed beyond the NHj scrubber removed 6.4 gals, gasoline per 
ton shale treated. With superheated steam in retorting, the yield of crude is higher, 
the yield of NH» is nearly double, the satd. content of gasoline is higher (averaging 
63.3%) the kerosene yield is larger but the gasoline yield is smaller while the gasoline 
yield in the scrubber was 9.3 gals, per ton. A test run, in which the temp, was raised 
to over 600° after all the oil possible was taken off at 410°, increased the NH» 
yield from 19.5 to 25.2 lbs. per ton and converted the fixed C almost entirely into gases. 
The spent shale was a pale ash-gray and showed no tendency to cohere in masses. 

R. L. Sibley 

Production of pine oils in the forest of Bialowies. August Parst. Nalurw. Z. 
Forst- u. Landw. 17, 105-37(1919); Botan. Abstracts 5, 183.- — This is a description of a 
plant for obtaining the various oils and distn. products from pine. T. G. Phillips 
C ombustible material from paraffin by catalysis. Mailhe. Tech. Rev. 8, No. 2, 
38(1921) ; Petrole tint Z. 17, 265(1921). — M. points out the great advantage gained by 
treating petroleum by catalysis according to Sabatier’s method. Hydrocarbons cor- 
responding to ordinary illuminating oil can also be split off. A gas results which contains 
15,500 cal. and consists of H and gaseous hydrocarbons. By condensation, a liquid is 
obtained which by fractional distn. yields 50% of constituents boiling below 160°. 
Practically a complete splitting-off of light products and permanent gases results. 
The gas obtained in this m a nn er can be used to enrich water gas and coke-oven gas 
and for the autogenous welding and cutting in place of C 2 H ? ; it is also readily com- 
pressed. R. L. Sibley 

Commercial ceresins. F. Kirchdorfkr. Seifensieder Ztg. 48, 317, 385-6, 364-5, 
409-10, 457, 481, 508, 528-9(1921). — A general treatise contg. nothing new. P. E. E. 

The briqueting of charcoal. A. F. Joseph and B. W. Whitfield. Khartoum. 
J. Soc. Chem. Ind. 40, 190-2T(1921). — Charcoal prepd. from a number of Sudan woods 
was briqueted with gum, starch, millet flour (dura) and wood tar. Starch is a better 
binder than gum. The densest and strongest briquets were made with wood tar. 

E. G. R. Ardagh 
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Petroleum of Argentina and Bolivia (Anderson) 8. Detection of very q«afl 
quantities of beeswax in admixture with mineral oil (Jolles) 7. Further tests on con- 
crete oil-storage tanks (Anon.) 20. Transformer oil sludge (Rodman) 4 . Low-temper- 
ature tar from a Bohemian lignite (Dolch) 21. 


Reclaiming sludge acid in petroleum refining. W. H. Simonson and 0. Manttos. 
U. S. 1,384,978, July 19. Sludge acid from petroleum refining is coned, by heating to 
about 132-143° under less than atm. pressure, to vaporize the H 2 0. 

Distilling ocotillo. S. M. Darling. U. S. 1,384,939, July 19. In distg. ocotillo 
or similar materials, with production of a carbonized residue, the gases and vapors given 
off by the distn. are passed through a condenser and the uncondensed gases are re- 
turned from the condenser to the hottest portion of the mass undergoing distn. in order 
to economize fuel. Paraffin oils also may be cracked in the hottest zone to obtain 
aromatic oils as condensates. 

Furnace for distillation of oil-shale or similar materials. J. N. Wingbtt. U. S. 
1,384,878, July 19. The furnace comprizes superposed vaporizing and combustion 
chambers alternately arranged, linings for the chambers, outer shells around them, 
and horizontal plates lying between the top and bottom walls of adjacent chambers, ex- 
tending between the outer shells of adjacent chambers and spacing the shells from 
the linings to provide insulating spaces. 

Emulsifying oil or asphalt. D. J. McSwiney. U. S. 1,384,805, July 19. In 
emulsifying oils or asphalt, an emulsifying material such as a soap soln. is passed through 
a container and there is gradually added to it the substance to be emulsified in such 
regulated amt. as not at any time to exceed 4 times the amt. of emulsifying material. 
The process is repeated to incorporate more oil or asphalt. 

Apparatus for treating sawdust. Yasokichi Mitaya. Japan 36,912, Aug. 11, 
1920. By means of the heat generated by burning wet sawdust, dry dust is subjected 
to dry distn., resulting in the production of powdered charcoal, AcOH, MeOH, Me*0, etc. 


23— CELLULOSE AND PAPER 


A. D. LITTLE 

Cellulose ethers and esters. Clarence E. Lehmann. Chem. Age (N. Y.) 29, 
343-5(1921). — The history is given and industrial uses of acetated celluloses are dis- 
cussed. The field of mixed ether-esters is practically untouched. These compds. appar- 
ently possess wide industrial applications. C. J. West 

Are hydrocelluloses uniform substances? H. Ost and R. Brrtschnbider. Z. 
angew. Chem. 34, Aufsatzteil, 422-3(1921). — Hydrocellulose, prepd. according to Girard, 
is dissolved to the extent of 24% when boiled with 1% Ca(OH)» for 12 hrs., while 
16% of cotton for nitration is dissolved. The Cu no. of the fresh hydrocellulose (6.69) de- 
creased to 0.91 during the 12 hrs.boiling, while the cellulose no. varied from 0.14 to 
0.30. With cellulose the changes were: Cu no. 2.05 to 0.61 ; cellulose no. 2.30 to 0.36, 
the change in the cellulose no. taking place during the 1st 0.5 hr. boiling. The 
viscosity of the 2 products in NH<OH-CuO was; hydrocellulose, after 24 hrs., 2.36, 
tfter 7 days, 2. 10,. which did not change materially upon boiling; cellulose, after 24 
hrs., 5.83, after 7 days, 3.03, which decreased after 12 hrs. boiling to 4.52 and 2.34. 
The study or the acetylation products of the 2 compds., together with the viscosities, 
indicates clearly that the residue remaining after boiling hydrocellulose with Ca(OH)* 
is not cellulose, but is essentially the same as the uncooked hydrocellulose. Therefore 
hydrocellulose is a uniform decompn. product of cellulose, with a smaller mol. There 
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is still needed an answer to the question why the soly. of hydrocelhilose in Ca(OH) 3 
decreases upon continued boiling. C. J. West 

Saccharification of cellulose. A. Worn, and H. Krule. CeUulosechemie 2, 
1-7(1921). — In lab. expts. cellulose yielded 97% of the theoretical amt. of reducing 
sugars by a preliminary liquefaction with fuming IIC1, followed by saccharification by 
boiling with dil. acid. The material was moistened with 3 parts HjO, cooled with ice 
and satd. with HC1 gas. After 5 hrs. at 20°, the acid was removed by evapn. in vacuo at 
temps, up to 70°. The residue was dissolved in HjO to make approx. 10%, containing 
1% HC1 and boiled for 8 hrs. The sugar was detd. by cupric reduction. Results 
indicate that the method might be used for the detn. of cellulose, 100 g. dry pine shavings 
gave 60.9 g. of apparent dextrose, from which 18 g. EtOH were obtained by fermen- 
tation. This yield of EtOH is only about (‘>0% of the theoretical, while the reducing 
sugars obtained from pure cellulose gave EtOH eqtiiv. to 90% of the theoretical. Prob- 
ably the hydrolysis of the cellulose in the wood is impeded by mcrusting substances, 
and also, if the action of the HC1 is prolonged to 24 hrs , non*ferinentabJe reversion 
products are formed in relatively large quantity. All attempts to improve the process 
by a preliminary treatment to dissolve the lignin were unsuccessful. The yield of re- 
ducing substances was increased by the use of Cl, but the yield of lvlOII was diminished. 
An 18% yield of EtOH from pine wood, however, would entitle the process to serious 
consideration if only the difficulties associated with the evapn. of II Cl on a large scale 
could be overcome. C. J. West 

Splitting off of furfural, alkali solubility and reduction capacity of oxycelluloses. 
Carl G. Schwalbe and Ernst Becker. Eberswalde. Zellstojf u. Papier 1, 100-103, 
135-9(1921). — Four samples of oxycellulose and 3 samples of hydrocellulose were exam- 
ined as to their behavior towards alkali, Ba(OH)j, Ba(OH)2 adsorption, acidity and 
reduction capacity as well as yield of furfural. The yield of furfural is not a character- 
istic property of oxycelluloses, and there are marked differences in their alkali resistance, 
copper number and acidity. The values obtained indicate 2 classes of oxycelluloses, 
those in which the acid character is predominant, and those in which the aldehyde char- 
acter is prominent. A comparison of the two products seems to indicate that the acid 
character is almost completely lacking in the hydrocelluloses. Denit rated wood pulp 
and denitrated nitro-silk (Chardonnct silk) have the character (as shown by chcm. 
behavior) of the oxycelluloses and the hydrocelhdoses, respectively. C. J. West 
Acetolytic decomposition products of cellulose. R. ProsjegEl. Paper 28, 
No. 7, 86-98, 234(1921).— See C. A. 15, 945. H. H. Harrison 

Composition of reeds (Phragmites communis, Trim). F. Herig. CeUulosechemie 2, 
25-^34(1921). — The cellulose content was detd. by the Cl method of Cross and Bevan, 
for which an improved form of app. is described. Pentosans were detd. by Tollcns’ 
furfural method, moisture was detd. by drying at 105 ash by carbonization with 
NH4NO1, and lignin by difference. In different samples of air-dried reeds the stems 
(57-61%), sheaths (16.5%) and leaves (26-22%) contained: cellulose, 38.64-40.98, 
24.96-31.06, 21.45-21.35%; pentosan, 17.27-19.66, 15.75-17.59, 15.21-10.52%; lignin, 
32.42-30.36, 37.42-35.35, 42.01-50.79%; ash, 2.20-2.0 0, 14.00-8.00, 11.33-10.67; 
moisture, 9.47-7.00, 7.87-8.00, 10.00-6.67%. C. J. West 

Sulfite cellulose. A. Klein. Paper 27, No. 16, 20, 32; No. 17, 20, 34(1920). — 
See C. A. 15, 435. H. H. Harrison 

Wood-pulp investigations. F. Senze, B. Pleus and J. MOller. Paper 28, 
No. 10, 27-9, 40-1(1921).— See C. A. 15, 1620. H. H. Harrison 

Prospects of wood-pulp production in Chile. U. S. Bureau oe Foreign and 
Domestic Commerce. Paper Maker and Brit. Paper Trade J. 62, No. 3, 372(1921). — 
Olivillo produced 38% of unbleached pulp 2.15 mm. in length. This pulp was dark in 
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color and would make a good wrapping paper. Laurel has too short a fiber length to 
be valuable. Coigne produced 42% of 0.86-mm. pulp. Lingne gave a pulp 1.11 mm. 
in length. Koble pulp was too dark to have any commercial value. An annual reed 
quilla, which occurs in large quantities, when pulped gave a fiber of 2.22 mm. Aran- 
canian pine and canelo also gave satisfactory results. H. H. Harrison 

Wood and wood-pulp infection and decay. Otto Kress. Pulp and Paper Mag. 
Can. 18, 1225-9(1020). — Pulpwood should be peeled as soon as possible and stored in 
yards well drained and free from weeds. Some 70 odd organisms have been isolated 
from infected pulps and any antiseptic used must prevent growth of all of these. The 
effects on ground wood pulp of decay are a decided decrease in fiber length, a much 
darker color, a 10% lower yield, reduced strength of the paper made, difficulties in 
machine operation, foaming, larger size requirements, and dirt. Sulfite pulp may be- 
come infected but soda, sulfate and rag pulps are not affected. In the cooking of in- 
fected woods it has been found that the decrease in the amount of alpha cellulose and the 
increase of beta cellulose is indicative of the extent to which decay has progressed. 

H. H. Harrison 

Relation of moisture contents of wood to its decay. Walter H. Snell. Paper 28, 
No, 9, 22-4(1921). — Moisture contents between 25 and 42% are most favorable to 
decay of pulpwood. As spraying of wood piles gives 52 to 60% moisture it should 
afford ample protection. H. H. Harrison 

Spraying wood for preservation and fire prevention. E Sutermeister. Paper 27, 
No. 16, 21, 30(1920). — A log pile was sprayed with water in order to keep the moisture 
content of the wood high enough to prevent decay. The results showed that the mois- 
ture content of the pile was not uniform but that decay was prevented. The chips 
from wood stored in this manner contain from 52-60% moisture. H. H. Harrison 
A study in the preservation of pulp and pulpwood. Forest Products Laboratory. 
Paper 28, No, 20, 20-3(1921). — The preservative action of 106 chemicals has been 
studied; the results favor NaF. Borax, boric acid, sodium dinitrophenolate, Na^Cr^, 
NajCOj and NaHCOs follow in the order named. In applying chemicals at the wet 
machine 60% is lost, applying at the press roll 70% is retained when a 5% sola, is used. 

H. H. H. 

Shortening cooking time of sulfite pulp by preliminary impregnation. Vance 
P. Edwards. Paper Trade J. 72, No. 16, 207-15(1921); Paper 28, No. 7, 80-5, 234 
(1921) ; Paper Industry 1921, 313-23. — Woods can be pulped successfully in appreciably 
shorter times and at lower temps, by the use of preliminary impregnation. Both yield 
and pulp quality are improved, though color and ease of bleaching are not entirely 
satisfactory. The acid compn. must be modified to take care of the increased speed of 
the chemical reaction. Increased yields, decreased screenings and stronger pulp accom- 
pany the use of higher combined S0 2 . H. H, Harrison 

Sulfite linuors. Max Groger. Vienna. Z. a ngew Chem. 34, Aufsatzteil, 383 
(1921). — G. points out that in the method of Schwarz and Muller-Clemm (C. A. 15 , 
320G the calcn. of the analysis is based upon the supposition that the Ca(HSOj)i and 
HiSOj are present in mol. proportions. At any other ratio, the calcn. is incorrect. If 
a represents the cc. of N I sola, for oxidation and 5 the cc. of N NaOH for neutralization 
of the oxidized soln., then 0.03204 a represents the total S0 2 , 0.03204 (4a-26), the bound 
* and 0.03204 (25-3a), the free. C. J. West 

Method for differentiating and estimating unbleached sulfite and sulfate pulps in 
paper. R. E- Lofton and M. F. Merritt. Bur. of Standards, Tech. Papers 189, 
18 pp. (1921) .—See C. A. 15, 1213. C. J. WEST 

Paper from Australian hardwoods. New South Wales Forestry Commission. 
Paper-Maker and Brit. Paper Trade J. 62, No. 3, 341(1921).— Mountain ash, blackbutt. 
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spotted gum, mountain gum, karri and silky oak were pulped experimentally. Silky oak 
and mountain ash were the most favorable, producing very strong papers without 
blending with longer-fibered stuff. H. H. Hark I SON 

Bamboos and sorghums as paper-making materials. C. Groud. Papier 24, 
341-4(1921); cf. C. A. 15, 751. — Outline of the distribution of many of the varieties 
of bamboos and of their resp. paper-making qualities, and also of sorghum (Andro- 
pogon halopensis ) (Johnson grass). A. P.-C. 

Testing of paper. F. A. Curtis. Bur. Standards, Circ. 107, 37pp. (1921). — 
Under the 3 classes, physical, chem. and microscopical, the various standard methods 
are given in detail with photographs of app. employed. No attempt is made to inter- 
pret results of tests. It is brought out that changes of temp, and humidity affect the 
phys. qualities of paper and for this reason a const -temp, and humidity room has been 
installed. It has not been possible as yet to give the relation between humidity and 
temp, changes and the physical characteristics of paper. Methods for sizing materials 
are given in detail. Suggestions are made as to the value of photomicrographs for study- 
ing the characteristics of various fibers. C. J. West 

Manufacture of coated paper. Wm. T. Sciienck. Paper 28, No. IS, 13-4(1921).— 
A description. The tendency is to eliminate very high gloss papers in favor of dull 
coated papers. H. H. Harrison 

Chemical control of the process for de-inking paper. C M. Joyce. Leominster, 
Mass. Chem. Mel. Eng. 25, 242(1921). — It is highly desirable to loosen the ink before 
subjecting the stock to any pulping process which imbeds the ink in the fiber in such a 
way that its removal is impossible. The mildest chem. treatment should be used, 
accomplished by using a min. amt. of soda ash and a temp, somewhat less than boiling. 
The form of app. used is less important than the careful chem. control of the process. 
Also in Paper Industry 3, 838-9(1921). C. J. West 

Waterproofing of paper. E. Jentzsch. Deut. Farbcr-Ztg. 57, 5X7 -8(1921).— -The 
paper is twice passed through a bath of A1 formate 3° to 5° Be. then well dried. In 
place of the usual soap bath with paraffin added, the goods are put through a lime bath 
of 50 to 75 g. per liter at a temp, of 45° to 50°. Two passages are given on the foulard 
with care to have no folds or wrinkles in the goods before calendering. L. W. Riggs 
Utilization for paper pulp of Phragmites communis. Trin Herig. Paper 28, 
No. 1, 22-5, 36, No. 2, 26-9, No. 3, 23-6(1921).— vSee C. A . 15, 946. H. II. Harrison 
Sulfate pulp and kraft paper. Clinton K. Textor. Paper Trade J. 73, No. 4, 
46-54, No. 6, 46-54, No. 7, 54-60(1921). — A reading list. H. H. Harrison 

Study of test methods for the purpose of developing standard specifications for 
paper bags for cement and lime. Paul L. Houston. Bur. of Standards, Tech. Papers 
187, 19 pp.(1921). — See C. A. 14, 3319 (author’s name incorrectly given as Houslan). 

C. J. West 

Characteristics of cigaret papers- Louis Schweitzer. Paper 27, No. 27, 14, 
36(1921). — Cigaret papers are made from linen rags, hemp and flax. Ramie is the best 
but is too expensive. The rate of combustion of the paper is controlled by the quantity 
of filler present, the fillers used being CaCOj, MgCOj and craie de Medon, a mixt. of the 
two chalks. Papers which have been nitrated to increase combustibility give a crackling 
spitfire effect on burning. H. H. Harrison 

Cotton linters for paper making. H. A. Lindenberg. Paper 27, No. 27, 20, 
36(1921). — Linters are being used extensively in roofing felt and fiber board as well as 
in bond paper mills. H. H. Harrison 

Glarimeter— an instrument for measuring gloss of paper. L. R. Ingbrsoll- J. 
Optical Soc . America 5, 213-7(1921); cf. C. A. 9, 1690. — A new optical system for the 
earlier instrument is described. The gloss may be expressed directly in terms of the 
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% of polarization or in terras of the readings of the circle in ordinary degrees, which 
may be preferable. Ordinary magazine paper shows from 25° to 40°. C. J. West 
The principle of the Elmendorf paper tester. Armin Elmendorp. Paper 28, 
No. 23, 15-7(1921). — A mathematical discussion of the working principle of the new 
tearing tester. H. H. Harrison 

Paper-mill operations. Nelson R. Davis. Paper 28, No. 1% 12-3(1921).— A 
brief general description of methods of mill control. H. H. Harrison 

The Warkaus mills of Finland. Sulho Setala. Paper 28, No. 23, 11-4(1921).— A 
description. H. H. Harrison 

Rosin sizing. Frano. Mon. papeterie franqaise 52,443-4.481-2, 505-7, 541(1921). 
— A review of the theories of Wurster and Sembritzki on the mechanism of sizing and of 
their application in the paper mill, A. P.-C. 


Lignin and humin substances (Jonas) 11D. Lignin from rye straw (Beckmann, 
ETal.). 10. 


Korschilghn, J. P. and Selleger, E. L.: Tecknik und Praxis der Papierfabri- 
kation. Vol. I. Die Roh und Halbstoffe der Papierfabrikation mit Ausnahme des 
Holzzellstoffes. Berlin: Verlag von Otto Eisner. Verlagsgesellschaft m. b. H. bound 
M 75. For review see Papier Ztg. 46, 3466(1921). 


Cellulose acetate solution. G. W. Goerner. U. S. 1,384,188, July 12. Methyl- 
ene chloride is used as a solvent of cellulose acetate together with EtOH or MeOH. 

Recovering values from waste sulhte liquor. R. W. StrbhlEnbrt. U. S. 1,384- 
219, July 12. Waste sulfite liquor is coned, and decomposed by heating under pressure 
in order to decompose ligtio sulfates and ligno sulfites. 

Paper from rush-mat. Masunosuke Ishige. Japan 37,033, Aug. 30, 1920. 
Leaves of rush-mat are heaped up with rice-bran and warm water is frequently sprinkled 
on the heaps to promote fermentation. After 24 hrs. the leaves are rolled, immersed in 
lime water for several hrs., crushed, washed, boiled with 5% NaOH soln, for 30-60 min., 
washed with water and bleached. They are suitable for paper manuf. 

Colored paper, L. P. Winchenbaugh and L. Gentile. U. S. 1,384,290, July 42. 
A paper web varying in thickness at different portions is treated on one side with a 
penetrative coloring liquid such as a soln. of an aniline dye in ale. or gasoline in such 
amts, as to strike through the thin portions of the paper. 

Glazed paper. Seijir6 Oi. Japan 36,926, Aug. 11, 1920. Addition to 31,769. 
Two mixts., (1) 0.36 1. H 2 0, 18.8 g. gelatin (or 20 g. casein), 18.8 g. Marseilles soap and 
(2) 0.18 1. H 2 0, 3.8 g. Pb(OAc)i and 26.3 g. alum, are prepd. by heating. They axe 
cooled, mixed together and heated under agitation. When the soln. became viscous, 
a mixt. of BaS0 4 , clay, talc and pigment is added and the product is painted on 
paper at 40 ° and rolled, water proof glazed paper being produced. 

Mountain leather plate. Shimakichi Seki, K6jir6 Koshiga and Jnt6 Koshiga. 
Japan 37,006, Aug. 28, 1920. Mountain leather (or fossil paper, mainly composed ot 
A1 or Mg silicate and produced in Manchuria and Mongolia) is immersed in a mixt. 
of 20® B4. HC1 and 60 times its wt. of water to eliminate Fe, then in aqua regia dild. with 
5-10 parts of water or a mixt. of H Cl (d. 1 .163) and 8 parts water for 1 hr. to remove the 
magnesia, etc., between the fibers, washed with water, sepd. into thin slices and made 
into thick paper by the usual method. It is a better insulator for heat and electricity 
than asbestos plate. 

Waterproof insulating paper. Shimakichi Seki, K6jir6 Koshiga and JmC> 
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Koshiga. Japan 37,007, Aug. 28, 3920. Mountain leather (cf. preceding patent) is 
immersed in dil. HC1 to eliminate Fe, washed, sepd. into thin slices, beaten in a beater 
and made into paper by the usual method. Resin soap, etc., is used as siring material. 


24— EXPLOSIVES AND EXPLOSIONS 


CHARLES E- MUNROE 

Liquid oxygen as a commercial explosive. Ch. Lormand. (Kr.) Dept, of Agr. 
Chttnic Sf Industrie 6, 141-8(1921). — A general description of the method and advantages 
of the use of liquid O as an explosive in mines and quarries, based largely on the results 
of Rice ( C . A. 14, 2264). It is used iu several quarries in the neighborhood of Paris, 
where various tests were carried out. By Trau/J’s test, which consists in exploding a 
given quantity in a Pb block and measuring the increase in vol. of the cavity, the follow- 
ing results were obtained, with air having varying contents of O: 35%, no explosion; 
40%, 9 c c.; 50%, 80 cc.; 55%, 147 cc.; 98%, 3S4 cc. A nitroglycerin dynamite gave 
321 cc., showing an increase of 20% in favor of the liquid-0 explosive. Comparative 
tests with Bichd's manometer showed that a pressure of 40 kg. per sq. cm. required 
the use of 115, 103, 96, and 86 g. of air contg. 50, 60, 70, and 80% of O, resp. The last 
figure, viz., 87 g., is the same as for a gelatin dynamite. Practical tests carried out in 
the Lorraine coal mines showed that 1 kg. of dynamite produced 10 t. of coal and 1 kg. 
of liquid 0 explosive 15 1., the former costing 1 .40 M and the latter 1.25. Similar results 
were obtained in gypsum quarries. No CO was detected in the products of combustion 
of liquid-0 explosives by the method of Ogier and Kohn-Abrest (C. A. 2, 2602). 

A. P.-C. 

TNB and TNT. M. Kostevitch. Pamphlet 1919, 38 pp., London. — This 
is the English edition of a report from the Chem. Lab. of the Michael Military Academy, 
St. Petersburg dated Mar. 25, 1914. It presents the results of an investigation of 
the nitration of Crllg following Saposhnikov's theory of nitration mixta, presented in 
triple coordinate diagrams ( Z . ges Schiess-Sprengstnff 1906, 453) as applied byP atara 
(Patart( t*)) in the nitration of C 10 H 8 (C. A . 9, 1900-1) ; a study by this method of the data 
from the literature For the nitration of C«H« ; and an investigation of the nature of the tarry 
matter in spent TNT acids with a view to their further utilization. A detailed plan of 
the nitration system employed is given. It consists of an A1 nitration vessel with all the 
operations electrically controlled at a distance and means for not only controlling and 
recording automatically temps, and times but the pressure, rate of rotation of the stirrer, 
the quantity of reacting materials and the rate at which they are brought in contact. 
In discussing his ternary graph for the nitration of C?H g K. defines the areas of the 
formation of MNTs, of DNTs, of mixts. of these, of tar formation, and of "no 
nitration” and he points out that though nitration has been carried out on an extended 
manufg. scale there is as yet a large part of this field remaining unexplored even by the 
German dye chemists. The investigation of the ta r ry matters showed them to be 
quite insensitive to explosion and, by their presence, to render TNT less sensitive. Their 
menace in a TNT shell was in the fact that when the shell was in storage, through an 
increase in temp., the tar might rise and surround the detonator so as to make the shell 
a “dud.” This tar was shown to possess as high as, if not a higher degree of chem. sta- 
bility than TNT. From the tar K. isolated a TNT which he named 5-TNT. Besides 
triangular graphs recording the data of various ex pts. there are presented 12 photomicro- 
graphs of various DNT and TNT isomers as crystd. from various solvents together 
with many data on m. ps., b. ps.,_ explosion temps, and other consts. C. E. M. 

Absorption of moisture by colloided smokeless powder. Tenney L. Davis. 
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Army Ordnance 2, 9-12(1921).— Though double base powders (nitrocellulose-nitro- 
glycerin), as used by the British, if made without a solvent, show little or no tendency 
to take up moisture from a damp atm. and require no particular protection from moisture 
at the Proving Ground or the front, single base powders of nitrocellulose only, or straight 
nitrocellulose powders, do and as a consequence deteriorate so in their ballistic qualities 
that very carefully made and rather expensive containers were required for them and 
if these were torn in transit or the container was opened on a rainy day and the charge 
was not immediately used it had to be discarded because it could not be relied upon to 
fulfil the conditions of barrage fire. This absorption of moisture was found due not 
only to the hygroscopicity of nitrocellulose itself but also to the portion of EtjO -f ale. 
solvent retained in the grain. U. S. pyrocellulose powder is less hygroscopic than other 
straight nitrocellulose powders made from mixts. of sol. and insol. nitrocellulose. Ex- 
posure of straight N. C. powders to a moisture-saturated atm. and subsequent drying 
developed cracks or pores in the grains through which solvent was removed until by 
repetition, all was taken out. It is hoped that through the use of various colloiding 
agents incorporated within the mass or applied to the surface of the grains a propellant 
may be obtained which, while possessing the many advantages of the present U. S. S. P., 
will be entirely indifferent to moisture. The following indicate what may be accom- 
plished. Hygroscopicity of pyrocellulose 2.75; do-f- 10% cryst. DNT 1.93; do + 10% 
cryst. DNX, 2.09; do + 10% DNX oil, 1.99. Charges E. MunroE 

Heats of combustion and formation of nitro compounds. I. Benzene, toluene, 
phenol and methylaniline series. W. R. Garner and C. L. Abernethy. Proc. 
Roy. Soc. 99A, 213-35(1921). — Study of the explosive properties of org. nitro compds. 
is incomplete without a knowledge of their heats of formation, for these consts. are closely 
related to the stability and sensitiveness to impact and heat of explosive substances, 
while they form the basis of ealens. of the energy liberated in detonation. The heats 
of detonation of balanced explosives, such as a mixt. of NH^NO? and TNT arranged 
for complete combustion, can readily be ascertained from the heats of formation. But 
when there is insufficient O present the calcn. becomes more difficult, especially as the 
compn. of the products depends on the external work done by the gases, though, from 
a knowledge of the consts. of gaseous and heterogeneous equilibria, it is often possible 
to obtain values with some degree of accuracy. In this investigation the combustions 
were made in a Berthelot-Mahler-Krocker bomb with a special insulation, only such 
wt. being taken as would give a temp, rise of not more than 2°, and a correction for the 
heat of formation of the HN0 3 produced was applied with the other corrections. It 
was found dangerous to bum more than 0.5 g. of tetryl in the bomb. Thejiitro compds. 
were all purified to const, m. p. or b. p. and the data for the consts. thus found are 
presented as well as the heats of formation, combustion, crystn,, nitration and 
heat of entry of the nitro-gToup both in tabular form and graphically. As the heats 
of crystn. for £- and t-TNT were found to be 5.0 and 5.4 cal. /mol., resp., as 
against Tamman’s value of 4.88 for the «-compd., the large differences observed in the 
heats of combustion in the different TNT isomers cannot be accounted for by this 
characteristic. The heats of formation of the nitro compds. investigated are markedly 
influenced by the position of the nitro groups, but there appears no regular change in 
these values similar to that observed in the introduction of the CH 2 group into aliphatic 
compds. No empirical equation could be devized showing the relationships of the heats 
of formation for all aromatic nitro compds., but certain regularities appear to exist be- 
tween the heats of formation and nitration. The heats of combustion in all of the series 
investigated decrease with increase in the number of nitro groups. The heats of forma- 
tion tend to a max. for the second or third member of the series, and then dimin i s h 
The C»He series is an exception, but it is probable that the max. is shifted to the fourth 
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member of the series, and that the same general relationship would hold if the more 
highly nitrated compds. could be obtained. In the CjHg series there is some regularity 
in the heats of formation of the rii- and tri-nitre derivs., and an expression is given which 
takes into account the lowering of this const, by nitro groups, ortho to CHj, and to one 
another. The introduction of the CH 3 group into Cell* modifies only slightly the shape 
of the curves showing the heat of formation of the nitro compds., but the introduction 
of a HO- or CH 3 NH group has a marked effect. The resemblance between the curves 
for the C«H&OH .and CgHsNHCHj series is striking; the effect of the HO on the energy 
changes involved in nitration is thus very similar to that of the CHjNH group, a result 
scarcely to be expected. The heats of-nit ration curves for these substances arc straight 
lines. On the other hand, there is no simple additive relation for the entry of nitro 
groups into the C«Hj and Crll, series. The differences l>etwccn these and the CglltOH 
and C 8 HjNHCHj, is apparently connected with the relative ease of nitration of these 
substances; the nitration of the former, especially to the highly nitrated members, takes 
place with difficulty, whereas the latter are easily nitrated. In this connection also it 
may be mentioned that it is possible to nitrate C { H;OH to the tetranitro deriv., and 
C»H*NHCHa to the tctraiiitrophcnylmcthylnitramine and pentanitrophenylmcthyl- 
nitrarainc, while only the trinitro derivs. of C 6 H g and CgUjOH have been obtained, 
From this study of the nitro compds. of the Call*, CtIIs and CdliOH scries, it is clear 
that the nearer the nitro groups are to one anolhcr in the C c H 5 ring the greater is the 
strain in the mol. and the lower the heat of formation. The o-niononitro compds. of 
these series have the smallest heat of formation. The differences between the o- and 
P-derivs. are, however, greatest for CJI* and least for the C«HbOII series. In the case 
of di- and tri-nitro derivs. also, the proximity of the groups has the same effect. The 
sensitiveness of nitro compds. to impact and their comparative instability run in line 
with their heats of formation; thus /9-TNT, which has the lowest heat of formation, 
is the most sensitive to impact. The stability of the unsymmetrical TNT’s and tri- 
nitrobenzenes is less than that of the sym. forms. Certain conclusions can now be made 
with regard to the part played by the heat of formation in detg. the magnitude of the 
heat of detonation of a high explosive. The large heat of formation of the nitrophenols 
is a disadvantage from the point of view of their employment as explosives, though this 
is to some extent balanced by their comparatively high O content. Thus, although 
TNT contains 29% less of the O necessary for complete combustion than does picric 
acid, yet its heat of detonation is similar, namely, 924 cal., compared with 914 cal., per 
g. (water gaseous). This is to be expected from the lower heat of formation of the 
TNT (128 cal. as compared with 277 cal. per g. for picric acid). In this example the 
introduction of the HO group into CeH# is accompanied by the absorption of more energy 
than that of the CHj group to form C 7 H 11 and this is reflected in the explosive phenomena. 
The figures available show the fifth member of a series, i. e , a tetranitro compd., 
to have a very low heat of formation. The effectiveness of tetryl as an explosive is 
very largely dependent on its being the fifth member of the CjHtNHCHj series and 
thus possessing a low heat of formation. The entry of the fourth nitro group into the 
side-chain does not affect this uniformity. Of the isomeric TNT’s, 0-TNT has the 
lowest heat of formation. If on detonation these 2 substances gave the same products 
of decompn., 0-TNT would have an advantage over a-TNT of 54 cal. per g. For 
the same reason, the unsymmetrical trinitrobenzene should be a more powerful explosive 
than the sym. compd. In general, the greater the number of adjacent groups in a mol. 
of a high explosive, the greater will be the heat of detonation, but there are often practical 
limitations to this choice on account of the greater reactivity and lower stability of the 
less sym. nitro compds. Charles E. Munroe 

Recovery of waste nitrating acids. Carl Marx. Chem. Age (N. Y.) 29, 251-5 



3760 


Chemical Abstracts 


Vol. 15 


(1921). — Deals with the sources, denitration, fortification and utilization of spent acids 
from the nitration of cellulose, starch and aromatic compds. and the concn., clarification 
and purification of the HNOa and HjSO< eontd. therein. Much of the information is 
derived from letters patent and publications of British Ministry of Mutations. 

Charles E. Munroe 

Precautions for prevention of dust explosions. Eng. & Inspection Div. Trav- 
elers Insurance Co. Chem. Age (N. Y.) 29, 289-90(1921). — The formation of dust 
should be reduced to the minimum, complete cleanliness observed, all sources of ignition 
eliminated, substances which might cause sparks should be removed from stock before 
it goes into the machine, and the machinery be grounded to prevent accumulation of 
static charges. CS* vapor is believed to have been the initiating cause in some of the 
worst dust explosions that have occurred and its use in grain elevators should be super- 
vized by some responsible person vested with authority to take every precaution. 

Charles E. Munroe 

Use of explosives in blasting stumps. George R. Boyd. U. S. Dept, of Agr., 
Dept. Circular 191, 15pp.(1921). — This is a contribution to the campaign of the Bureau 
of Public Roads in the distribution of the surplus picric acid, from the military supplies, 
to farmers throughout this country for land-clearing purposes, and, with the aid of 
illustrations, it gives in a simple manner detailed instructions as to the methods of using 
explosives for this purpose and the precautions to be taken to ensure the security of 
the users and others and of adjacent property. Charles E. Munroe 

Storing carbide with explosives. Charles K. Munroe. Bur. of Mines, Re pis. 
of Investigations Sept. 1921, mimeographed, 3 pp. — On the investigation of the explosion 
of some 9000 lbs. of dynamite in a mine magazine it was developed that 2 drums of CaCt 
had been stored in the magazine; that not long prior to the explosion the night watch- 
man had entered the magazine and filled his canister with carbide; and that rain was 
falling at about that time. The characteristics of CaC* and C*H 2 are described and the 
objections to storing CaCt with explosives set forth. Charles E. Munroe 

Coal-mine explosions. James W. Paul. Proc. Eng. Soc. Western Penn. 37, 
69-86(1921). — Deals with occurrence of mine explosions; gas and dust as factors; source 
of ignition; propagation and velocities of coal-mine explosions; the shock, explosion and 
detonation waves; air movements; character of dusts forming explosive mixts.; pre- 
vention and control of explosions through use of inert material, rock dust and dust 
barriers, and observance of other well known precautions enumerated by P. The re- 
sults of tests and demonstrations of mine explosions carried out at the Bureau of Mines 
Experimental Mine at Bruceton, Pa., are described. Charles E. Munroe 

The use of inert gas for the prevention of explosions. Edward F. White. Chem. 
Met. Eng. 25, 513-15(1921). — The efficiency of admixed inert matter in restricting or 
preventing explosions is well known. W. finds that the complete combustion of coke 
in a specially designed generator gives a mixt. of COj and N which may be effectively 
employed in many industrial operations to prevent explosions. A specially designed 
generator for producing this gas from coke is described with illustrations and the results 
of tests on S-laden atms. are given. With coke at $20 per ton the cost of scrubbed gas 
in the holder is estd. at about 8 c. per 1000 cu. ft. Charles E. Munroe 

Electrical apparatus for testing high explosives and smokeless powder. M. 

# Kostevttch. Pamphlet 6 pp., 2 pits. Sidmouth, Devon, Eng., July 25, 1919.— This 
is a portable elec, device for testing the stability of smokeless powder at definite temps, 
and all other powders and explosives yielding gaseous emanations that will affect litmus 
paper, according to the principle embodied in the Vieille test. In addition to being 
portable this device is provided with a standardized color scale, reflecting mirrors, and 
a prismatic binocular eyepiece by which a comparison of the litmus paper and standard- 
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ized color scale may be made at any time and at any fixed temp, while both are within 
the enclosure, and several tests may be carried on simultaneously. A novel feature is 
providing a chart having a color scale and associated temp, scale for each separate ex- 
plosive and particularly for each "mark” or factory lot. As this testing app. may be 
used on board ship or near storage magazines it becomes easily possible to maintain 
a const, supervision over any lot of explosives in transport or storage or, in case of an 
emergency, to make the examn. on the spot instead of being obliged to send samples 
to a distant testing lab. under all the necessary difficulties attendant on the transporta- 
tion of explosives. Charles E. Munrob 

Explosions hazard and its prevention. Joseph F. Shadgen. Iron Age 108, 
127-30, 205-6, 239-40(1921). — This is a thoughtful review of the literature on explosive 
mixts. of solids, liquids and gases, the characteristics of fuels being analyzed with special 
reference to powdered-coal installations and the means for prevention of explosions. 
Numerous tables, photographs of flame propagation and graphs are given. C. K. M. 


Artificial leather from cordite (Anon.) 29. Transformation of explosives into fer- 
tilizers (LrssoNE) 15. Accidents in factories and workshops (Anon.) 13. The pro- 
duction of picric acid from gTass tree glim (Jewell) 10. 


Explosive. R. L. Hill and A- J- StranE- U. S. reissue 15,155, July J9. See 
original patent No, 1,307,495, C. A. 13, 2281. 

Explosive. C. A. Woodbury. U. S. 1,382,200, June 21. Bursting charges for 
shells, torpedoes or the like are formed by mixing picric acid and NH, picrate with molten 
TNT and pouring the material into its container while the ingredients arc in a state of 
soln. and suspension. 

Explosive. W. O. Snellinc. U. S. 1,382,563, June 21. An explosive adapted 
for use as a “booster” charge is formed of nitrostarch desensitized by heavy mineral 
oil and mixed with paraffin or similar waxy material, together witli nitrates, chlorates 
or perchlorates. 

Explosives. A. SegaY. Can. 182,244, Feb. 12, 1918. An explosive, which may be 
satisfactorily compressed, has 06 pts. of an O-earrier, 7 of an explosive which may be 
detonated and 27 of an atk. -earth silicide. 

Detonating composition. R. M. Cook and B. Grotta. U. S. 1,385,245, July 19. 
A mixt. of Pb azide 40-95 and trinitrophenylmethylnitroamine 60-5 parts is used for 
charging blasting caps. The explosion temp, of the mixt. is about 250° or lower. 

Incendiary composition. W. T. Scheele. U. S. 1,382,804, June 28. An in- 
cendiary mixt. adapted for use in bombs or shells is formed of (CHiJcN* 33*/* and 
NajOi 66 Vi %• U. S. 1,382,805 relates to a mixt. for the same purpose, formed of 
(CHi)*N 4 25, Na 2 Oj 50 and paraffin 25%. U. S. 1,382,806 covers a similar mixt. in 
which cylinder oil or a similar oil is used instead of paraffin. U. S. 1,382,807 covers 
an explosive mixt. comprizing (CHj)jN 4 22.5 and Na 2 0 2 77.5%. 

Amm onium perchlorate explosive. O. B. Carlson. Can. 186,277, Aug. 27, 
1918. An NH4CIC4 explosive, which contains up to 1% of a chlorate of K, Na, Ba, or 
Ca, is more sensitive to shock. 

Pulverizing explosives. J. H. Hunter. U, S. 1,382,287, June 21. Propellent 
explosives such as perforated nitrocellulose smokeless powders are pulverized and the 
products of different degrees of pulverization are sepd. to obtain a finely divided deto- 
nating material. 

Pyrotechnic composition. C. E. Bivins. U. S. 1,384,424, July 12. A compn. 
which may be readily molded is formed from “red gum” 20, naval pitch 5-20, trinitro 
phenol 1-5 and HNO, 20-25 parts. 
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t. A. OLNgY 

Influence of the degree of dispersion of the dyestuff in the indigo vat on the shade 
produced. M. Freibsrger. Texlilber. 2, 84-6(1921). — The color of a fabric dyed with 
indigo is due to indigo deposited within the fiber, this being greyish blue in color and 
very fast to nibbing; to a cellulose-dyestuff compd. of indigo-blue color, fast to rubbing; 
to cryst. indigo deposited near the surface of the fiber, violet-blue in color and less fast 
to soap and rubbing; and to re-oxidized indigo attached to the surface of the fiber, 
bluish grey in color and not fast to soap and nibbing. The degree of dispersion of the 
indigo in the vat dets. the condition in which it dyes the fiber. Fast dyeings result when 
the indigo is in a highly dispersed state, and this is obtained by increasing the temp, 
and diln. of the dye liquor. Fugitive dyeings result when the dye liquor contains indigo 
in a highly aggregated state, due, e. g. f to the presence of an excess of lime or gtue or an 
insufficiency of NaOH. The Na salt of indigo white forms a colloidal soln. of a higher 
degree of dispersion and enters the fiber more freely than the Ca salt, and it also serves 
as a carrier of re-oxidized indigo. J. S. C. I. 

Aniline black dyeing. J. Schmidt. Texlilber . 2, 105-6(1921). — The loss of strength 
of fabrics dyed with aniline black under the most favorable conditions is 5-15%. When 
“aniline salt" is used in the padding liquor, the free mineral acid which it contains is 
neutralized with aniline oil, and acetic, formic, or lactic acid is added; 30 pts. of NaClOj 
is required to oxidize 100 pts. of aniline salt. Attempts to replace NaClOs by perborates 
or peroxides were unsuccessful because the resulting mixts. were unstable. Cu salts 
used as catalysts help to tender tlic fabric. The strength of the fabric is unaffected 
by the addition of 1-2% of acetic, formic, or lactic acid to the padding liquor, but tar- 
taric acid produces tendering. The presence of alk.-earth salts of acetic and formic 
acids in the padding liquor preserves the fabric, since a metallic hydroxide is formed 
within the fibers. MgCh (30 cc. of a 6% soln. per 1000 cc. of padding liquor) is a suitable 
hygroscopic substance. The ageing chamber should be well ventilated so as to remove 
acid vapors; the temp, should not exceed 30-5° R. (38-44° C.) and the atm. contained 
therein should be 50% satd. with mcisture. After chroming, the fabric should be soured, 
washed twice, and soaped. J. S. C. I. 

Dichromates and wool dyeing. I. Winthrop C. Durfeb. Am. Dyestuff Rep. 9, 
No. 10, Tech. Sect. 20-3(1921). — The history of the use of dichromates in dyeing is 
given. Although dichromates are at present the best material for mordanting, careful 
control must be exercized in their use on wool, or in combination with org. dyestuffs 
on account of their strong oxidizing action. Thus if there is 40 times as much water 
as wool in the bath, 3% chrome to the wt. of wool would be a diln. of 1 in 1300. But if 
the chrome is all absorbed into the fiber it will be coned, to 1 in 33. This is quite conc'd. 
for so energetic a chemical and it generally takes place at boiling temp, which increases 
its activity. Under these conditions the S in the wool may be oxidized to sulfates and 
the wool tendered. Shoddy or reworked wool, because of its previous treatments, is 
far more sensitive to the tendering action of chromates than new wool. A 3% chrome 
may be used for mordanting or to fix a color, and a 5% chrome is used as a stripping 
agent to destroy color. Scientific chem. control is necessary at every stage of the proc- 
ess in which chromates are used. L. W. Riggs 

Historical sketch and observations on development of Franklin dyeing. W. W. 
WBEDiiN. Am. Dyestuff Rep. % No. 10, Tech. Sect. 26-33(1921).— The feature of this 
process is the Franklin Tube invented and patented by Daniels. This tube is made 
of a helical spring, compressible in the direction of its length, covered with a knit cover 
on which the yarn to be dyed is wound. The parallel tube winder of the Universal 
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Winding Company is used for winding. A round closed tub or vat contg. a number 
of upright perforated tubes receives the tubes of yam over the perforated tubes, and 
the dye bath is forced through the yam in both directions, the app. being controlled 
by a 4-way valve. The advantages over the older methods are uniformity of dyeing, 
employment of unskilled labor since a person can learn to run the machine in a few hrs., 
comfortable working conditions as practically no steam escapes from the vats, and a 
small amt. of steam required to run the machines. L. W. Riggs 

Correct water for dyeing and textile purposes. A. T. .Smith. A m . Dyestuff Rep. 9, 
No. 10, Tech. Sect. 23-6(1921).* — The ideal water for textile purposes should approach 
distd. water as nearly as possible. The diluent of an efficient filter plant can be neutral 
water, sparkling and clear, provided a scientific examn. of the raw water has been made 
and the treatment and filtering app. designed in accordance with the findings. Fe and 
Mn salts may require oxidation before pptn. and filtration. Water softeners are dis- 
cussed at length with emphasis upon the modern successful zeolite softeners in which 
Ca and Mg compds. are displaced by those of Na. I,. W. Riggs 

Perborates. Justus Hartstejn. Deut. Father- Zl, g. 57, 731 2(1921). — The use 
of perborates for the production of 0 in washing, bleaching, dyeing and finishing is 
discussed and its advantages are emphasized. L. W. Riggs 

Battick printing, h. Kou.ma.nn. Textilbcr. 1, 149-51(1920).— The influence of 
the previous prepn. of cloth for battick printing has l>een investigated. Mercerizution 
affects not the nature but only the depth of shade of the ground and grain. Aik. treat- 
ment gives a clear vigorous grain. For "throwing up" wax reserves, gums and dextrins 
are satisfactory. Paraffin-colophony wax reserves arc best printed at 75-80° in order 
to obtain clear effects. In breaking, the reserve must be actually broken and not merely 
bent. Breaking is best conducted under cold water since reserves broken in air tend 
to re-unite and so render dyeing more difficult. Dyeing should quickly follow breaking. 
The mercerization of waxed fabrics allows special effects to be obtained. J. S. C. I. 

Preliminary treatment of colored goods. W. Krippcans. Deut. Farber-Zlg. 57, 
583-4(1921). — The goods, usually clothing, should be carefully cleaned, sorted according 
to their colors and all Fe parts such as clasps or hooks removed. Treatments in baths 
of soda, Cl, etc., are described with much detail and many exceptions. L. W. Rices 

Formation of stains on, and tendering of wool fabrics due to faulty carbonization. 
P. Heermann. Textilber. 2, 106-7(1921). — Large and small dark stains often found in 
colored woolen dress materials which have been carfxmized are due to the use of too 
strong an acid or too high a temp, during carbonization. Where the material is stained, 
the wool is tender and under the microscope is shown to be completely destroyed. 

J . S. C. I. 

Dyeing and finishing of staple fiber fabrics. A. Winter. Textilber. 2, 40-1 (1921). 
— Staple fiber fabrics (cf. C. A . 14, 633) contg. vegetable fibers only are prepd. for dye- 
ing by the usual methods except that bleaching is preferably carried out by immersing 
the fabric for 20-30 mins, at 20° in a 1 */*% soln. of NaCIO, lightly rinsing, immersing 
in HC1 of 1° B. (sp. gr. 1.007), washing, and treating with an "antichlor.'’ Fabrics 
contg. animal fibers are bleached with HjO*. Na.0 2 , or Na perborate solns., rinsed, and 
soured in formic acid. Dyeing may be carried out in the usual manner with direct, 
S, and vat dyestuffs. Fabrics used for clothing generally contain wool and are dyed 
by the usual methods for cotton-wool unions, very fast shades being obtained by dyeing 
the wool with chrome-mordant dyes and the- cotton with S dyes, glue, glucose, or bi- 
sulfite being added to the dye-bath to preserve the wool from injury. Shot effects may 
be obtained. After dyeing, the wool is invariably treated with formic acid to restore 
its pleasing ‘'handle." The finishing processes are dependent on the compn. of the 
fabric, but are similar to those usually adopted. 5-6% of Naphthylamine Black RFF 
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(Cassclta) in the presence of 4-5% of sulfuric or formic acid gives a full shade on wool 
and a light grey on staple fiber, so that it is very useful in testing staple fiber fabrics for 
the presence of animal fibers. J. S. C. I. 

The weighting of piece silk. Helmut Rossbach. Deut. Farber-Ztg . 57, 586-7 
(1921).— Silk is usually weighted by means of metallic salts or materials contg. tannin. 
The procedures for weighting silk with SnCl 2 , stannous phosphate, stannous phosphate 
and silicic acid, sumac, tannin or sugar are described. L. W. Riggs 

Chemical treatment of fibers to change their appearance. Anon. L* Avenir 
textile (March 1921); Industrie chimique 8, 326(1921). — The natural appearance of 
cotton threads or fabrics can be altered by various treatments other than mercerization. 

A large number of processes for giving cotton the aspect of silk are described. On the 
whole they consist in treating the fibers successively with starch paste or an ammoniacal 
casein soln. and with 75% HNO*. A. P.-C. 

Chemical treatment of agave fibers. Anon. V Avenir textile (April 1921); 
Industrie chimique 8, 325-6(1921). — Owing to their roughness agave fibers can be used 
only for the manuf. of brushes, carpets, and cordage. By suitable treatment they can 
be rendered sufficiently supple for spinning into a fairly fine thread. They are first 
allowed to ferment in lukewarm water, pressed, immersed in a very thin milk of lime,* 
removed, heated with H«0 under pressure, and finally treated with acid. The mineral 
acids give a rather dark color; to have a lighter colored fiber Na 2 S 20 4 is used. 

A. P.-C. 

Waterproofing textile fabrics with rubber. Frederic Dannerth. Textile World 
60, 1213-5, 1635(1921). — Geneial. Chas. E. Mullen 


Investigation of the principle of photochemistry (Lasarbv) 3. 


Disazo dye. A. J. Field. D. S. 1,383,710, July 5. A blue pigment color forming 
a dyestuff with dextrin is prepd. by combining tetrazotizcd tolidine with 2-naphthol-6- 
sulfonic acid and 2-naphthol-8-sulfonic acid. 

Monoazo dye. A. J. Field. U. S. 1,383,711, July 5. A water-sol. bluish red 
dye is formed by combining diazotized 2-naphthylamine-l-sulfonic acid with 1,8-amino- 
naphthol-3,6-disulfonic acid. 

Dyeing moleskins. H. Gabbe. U. S. 1,384,446, July 12. A compn. for dyeing 
moleskins is prepd. from logwood dye 50, NH 4 Cl 25, sumac 25, CuS0 4 25 and FeS0 4 
25 parts. Sb oxide also may be added to give a darker shade. 

Apparatus for coloring yarn or thread. H. P. Denison. U. S. 1,384,940, July 19. 

Treating vegetable fiber to simulate wool. C. Schwartz. U. S. 1,384,677, July 
12. — Vegetable fibers are treated with coned. HNO s at ordinary temp, and then washed, 
to impart to them the character of wool, as to feel, appearance and caloric quality and 
as to some of their affinities toward dyes. 

“Wool substitute” from cellulose. P. H. Minck. U. S- 1,383,742, July 5. A 
“wool substitute” is formed by squirting a cellulose soln. through a nozzle into a pptg. 
bath, to form a thread and then removing chemicals from the thread by passing it hor- 
izontally through a dripping bath of HjO or other liquid so that the falling drops of the 
iiqui£ dripping bath serve to maintain the thread under a tension. 

Fibers from the bark of the mulberry, TatsujtrA Yoshida. Japan 36,713, 
July 5, 1920.— Fermentation of the bark is conducted in a closed vessel. The product 
is washed with H 2 0, boiled with NaOH of 8° B£ during 6 hrs., washed, dried, immersed 
in 94% ale. for 24 hrs., sepd. from ale. by pressing, treated with NaOH of 42° B£ contg. 
a small quantity of Turkey red od, washed and dried at a low temp. 
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A. H. SABrN 

The fastness to light of artists’ colors. Hans Wagner Farben-Ztg. 26, 2523*4 
(1921). — W. objects to the popular expectation that all aniline colors should be 
permanent, points out that the user must select his paints for the purpose intended, 
and suggests a classification into (1) artists’ colors which should be pre-eminently 
permanent, (2) student artists’ colors, fairly permanent, and (3) school colors. 

F. A. Wertz 

Prohibition of the use of white lead in the paint industry. Anon. Farhcn-Ztg. 26, 
2526-7, 2594-5, 2654-6(1921). — The reply of the Soc. of German J.cad Pigment Mfgrs. 
to the proposal of the International Workingmen’s Conference. F. A. Wertz 

Investigation of the drying of linseed oil. IIans Wolff. Farben-Ztg. 26, 2851 
(1921). — W., likeEibner ( C . A. 15, 1627, and following abstract), points out that the 
detn. of the usual “constants" of a linseed oil may indicate its purity, but its real quality 
as a normal oil should be detd. by physical tests. Pure linseed oil stored for 1.5 yrs. 
in an air-tight Zn container required 8 to 14 times as long to dry as the same oil stored 
in -a glass bottle in the dark; although the oils showed practically the same consts. 

F. A. Wertz 

Non-drying linseed oil. A. Eibner. Farben-Ztg. 26, 2397-24 03 (1921). —A 
pure linseed oil that will not dry in air does not exist, although oil from seed pressed in 
the dark and exposed in thin films in the dark required 06 days to dry, but showed a 
normal gain in wt. of 16%. The initial absorption of O by linseed oil is not dependent 
on light, but the drying of the oil through transformation of the peroxides appears 
to be. The eventual drying of the oil in complete darkness can probably be traced to 
the effect of light on the oil while still in the seed. E. reviews his work (C. A. 15, 1627) 
on the constitution of linseed oil, the effect of undercoat on the drying of subsequent 
coats, etc. The drying of linseed oil is a function of the source of seed, method of extn., 
age, light intensity, temp., humidity, and other general atm. influences. Results of 
expts. are plotted to show the effect on time of drying of these various influences; pressed 
oil dries better than extd. oil, especially that extd. with CC1«; aged oils dry more rapidly. 
The usual detns. of hexabromide, acid, sapon., and I nos., unsaponifiable matter, etc. 
do not give a complete indication of the quality of an oil, and will not detect small ad- 
mixtures of soy oil, etc. E., therefore, believes that they should always be supplemented 
by the detn. and study of the curve representing the gain in wt. on exposure ; and examn. 
of the character, such as tackiness, drying, etc., of the film. Such curves for various 
mixts. of linseed oil and paracopaiba oil, and poppy-seed oil, are given. Linseed oil 
mixts. contg. up to 30% of these oils dry within relatively short times but the curves 
show the unsatisfactory drying process, and the films even after 10 yrs. become very 
tacky and stringy in warm weather, are almost completely sol. in ale., and become 
liquid at 100 °; while pure linoxyn simply chars at 260", this shows that the admixtures 
prevent the formation of normal linoxyn. Other physical tests which should be applied 
to oils which are shown by the gain in wt. curve to be abnormal are effect of steam and 
HjO on the film, tensile strength, behavior of the paint made from the oil with various 
pigments, etc. A test just developed which seems to detect all unsatisfactory linseed 
oil, whether on account of adulteration, or of slow drying of a pure oil due to its being 
freshly pressed, consists in detg. the m. p. of the thoroughly dried thin film. A pure 
linseed-oil film of satisfactory quality begins to color a yellowish brown at 160°, and 
slowly chars without sintering at 240-260°. Poppy-seed-oil films melt at 120-140° 
with foaming; a film of linseed oil contg. 5% of rosin sinters at 115° and at 130° foams 
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profusely. This method will even detect the turpentine residues remaining in a film 
produced by a soln. of linseed oil in turpentine. F. A. Wertz 

The testing of varnishes. I. A method for testing elasticity. Hans Wolff. 
Farben-Ztg. 26, 2587-90(1921); cf. C. A. 15, 1818. — In testing varnishes for their 
ability to withstand bending, a sheet of tin plate is coated in the same manner (brush, 
spray, or dip) as the varnish is intended to be used. After drying, panels 1.5 by 8 cm. 
are cut from the large plate. The small panel is then placed across the hinged joint 
between two boards; one end is securely fastened and the other contains a slot through 
which a large-headed nail driven into the board allows movement when the boards are 
turned on the hinge. The hinge with the panel is moved through 10 to 15°, allowed to 
remain for 5 or 10 min., and the bend in the panel examd. with a lens, and the severity 
of the cracking or flaking noted. If the film does not crack even when the hinged plates 
are back to back, the bending process is repeated; about 20 min. are allowed for the 
film to adjust itself after each complete bend. The angle of bend or number of com- 
plete bends which are possible before cracks appear, is a measure of elasticity. Panels 
were coated with the same varnish by brushing, one, 3, and 0 coats; by dipping; and 
by spraying; and then subjected to the bending test. The consistency of the varnish 
was so adjusted during application that the final dry films contained the same quantity 
of varnish in each case. The greater number of thin coats were much more elastic than 
the thick single coat; the dipped coat was as clastic as the 3 brushed coats; and the 
sprayed coat as clastic as the (5 brushed coats. Tabulated results on the increase in 
elasticity of spirit varnishes by the addition of castor oil show that the greatest increase 
occurs between 0 and 1% oil. The method can be used for detg. increase of brittleness 
with age, and the eifecl of temp, on elasticity. F. A. Wertz 

Lacquer finishes on chandeliers. W. D. Scott Metal Ind. 19, 363(1921). — 
Complete directions are given for giving brass and steel the following finishes, mercury 
gold, russet bronze, statuary bronze, Japanese bronze. C. H. Eldridgb 

Japanning. W. A. Darrah. Brass World 17, 213-7(1921).- -Com. iapans consist 
of linseed or other oxidizing oil, gums or pitches, drier, color and solvent. Uniform 
temp, and const, agitation arc desirable. A japan should be weatherproof, somewhat 
flexible, sufficiently thick to be lasting, should have sufficient hardness to prevent ex- 
cessive scratching, and take on a brilliant finish. Results are detd. by the compounding, 
the time and temp, of baking, the temp, gradient, the uniformity of temp., and the air 
condition in the oven. The japan and the metal surface should be warmer than the 
air to allow uniform polymerization of the oil and hardening of the gums. The primer 
coat is thicker than the later coats and carries most of the pigment. The batch type 
of oven is good for small plants, but the fuel economy is lower than in the continuous 
type. Three types of heaters are employed : gas, elec., and "air heated." . In the latter 
type ventilating air and radiant heating means are both maintained at the desired temp, 
by combustion of oil or gas in a sep. oven composed of refractory materials serving as 
a fire box or combustion chamber. Above this is mounted a series of air heaters di- 
vided into 3 groups. The first group supplies preheated air for combustion of the fuel, 
the second and larger group heats the vol. of circulating air which passes through flues 
arranged longitudinally, along the sides of the oven and out. The heat is transferred 
at high temps, in the combustion furnace to the material which isjower in temp. De- 
sign should call for a max. of exposed radiating surface per unit vol. of useful oven spaa, 
ifralls must be air-tight, and the structure light with due consideration of thermal expan- 
sion. W. H. Boynton 

Artificial resins. Anon. Oil, Paint and Drug Rep. 100, No. 9, 25(1921). — A 
brief review of the general classification and uses of artificial resins such as aldehyde 
resins, methylene phenol, cumarone, ester gums, etc. F. A. Wertz 



1921 


26 — Paints , Varnishes and Resins 


3757 


The constituents of fir balsam {turpentine from Pinus silvestris). F. Henricii. 
Z. angtw. Ckem. 34, Aufsatzteil, 363-7(1021). — The white fir, Pinus silvestris, is the 
most abundant conifer in Germany and was the only source of turpentine during the 
war. The best tapping method consisted of cuts 1.5 cm. deep and wade, sloping down- 
ward from either direction to a central vertical cut from which the turpentine was col- 
lected in suitable vessels with minimum loss of volatile products. The crude balsam 
contained about 25% volatile constituents consisting principally of d-or-pinene of [a( a o 
+28.41°. Some of this turpentine spirit was hermetically scaled in glass and tests over 
a period of 4 yrs. showed no change in d. or |«J. Exposure to air causes resinification 
and a loss in (aj but there is no evidence to support the suggestion that the non-volatile 
constituents of a crude turpentine are the products of oxidation and polymerization of 
pinene. Careful fractionation and exumn. of the turpentine obtained at different 
seasons and from different sources showed no variations except that rosin from trees 
grown on rich soil showed lower ester values. All the fractions were practically pure 
a-pinene, but an especially pure product was produced by disln. over Na of a 157° 
fraction. From this pure pinene nitrosochloridc, pinonie acid, scmicarbazone, and 
oxime were produced. Higher boiling fractions of turpentine gave tests for 0-pinene. 
Cf. C. A. 10, 2984. F. A. Wertz 


Detection of very small quantities of beeswax in admixture with colophony (JotXEs) 
7. Wall paints for sugar factories (Micksch) 28. 


Paint vehicle. W. N. Blakeman, Jr. U. S. 1,385,033, July 19. A paint vehicle 
adapted for use with anhydrous pigments is formed of linseed, soy, cottonseed and lung 
oil or a similar fatty oil mixed with a mineral oil of the Texas oil type; e. g., a hydro- 
genated asphaltic oil. 

Paint. W. N. Blakeman, Jr. U. S. 1,385,034, July 19. Anhydrous pigments 
such as barytes and ZnO with PbSO« are mixed with Texas oil or similar mineral oil and 
fatty oils to form a paint adapted for resisting atm. influences. 

Mineral oil mixture for use in paints. W. N. Blakeman, Jr. U. S. 1,385,035, 
July 19. A mixt. of tung oil with Texas oil or a similar mineral oil is used as a paint 
vehicle. 

Paint oil mixture. W. N. Blakeman, Jr. V. 3. 1,385,03(5, July 19. Oxidized 
Texas oil or similar oxidized mineral oil is used in prepg. a paint vehicle, together with 
tung oil or other similar fatty oil. 

Hydrogenated mineral oil in paints. W. N. Blakeman, Jr. U. S. 1,385,037, 
July 19. A mineral oil of the Texas type is hydrogenated and the hydrogenated prod- 
uct is used together with fatty oils in prepg. paint vehicles. 

Asphalt paint Shinjj Tada. Japan 36,946, Aug. 16, 1920. Asphalt, 375 g„ is 
dissolved in 9 1. benzine, purified by washing with H a O, mixed with 37.5 g. bird-lime 
in 375 g. benzine and agitated. 

Paint for ships' bottom. Shjngyo Matsushita. Japan 36,878, July 31, 1920. 
The paint is made by letting kieselguhr absorb HgO or Cu compds. HgCI 2 , 100 parts, 
in HjO 350 is mixed with kieselguhr 320, boiled with 35 parts NaOH and 500 parts 
HjO, washed with H 2 0 and dried. Six parts of this mixt. are mixed with 3 chrome red, 
10 shellac, 3 wood tar and 3 oil of turpentine. Cu 2 0, prepd. by boiling CuSO< with grape 
sugar and NaOH, may be used instead of HgCI 2 . 

Carbon pigment E. Szarvasy. U. S. 1,383,674, July 5. See Brit. 158,889 
(C. A. 15, 1974). 

Preparing drying oils from hydrocarbons. H. A. Gardner and E- Bisuouss. 
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U. S., 1,384,447, July 12. Drying oils adapted for use in paints or varnishes are formed 
by chlorinating hydrocarbons such as a mineral oil and then deehlorinating the material 
by the action of superheated steam in the presence of a solvent for the chlorinated ma- 
terial, t. g., kerosene, with or without metals or metal oxides to promote dechlorination. 

Drying oil made from saturated hydrocarbons. E. Bielouss. U. S. 1,384,423, 
July 12. A drying oil adapted for use in paints is obtained by chlorinating petroleum 
oil until it contains 34% of combined Cl, then deehlorinating at a temp, of about 220- 
240° or lower without use of an active catalyst. 

Solidifying chinawood oil. B. Scobei,. U. S. 1,383,864, July 5. Chinawood 
oil is thoroughly mixed with FeCU, ZnCU, AlClj or similar halides previously ground in 
rosin oil or linseed oil to form a moldable mixt., which is seasoned by gentle heating. 
Cf. C. A. 15, 1082. 

Polishing composition. C. Rosenthal. U. S. 1,383,427, July 5. A polish for 
varnished surfaces is formed of a wax 5 lbs., turpentine 10 lbs., gasoline 10 lbs., “banana 
oil" 4 lbs., “oil of mirbane’' 12 oz. and ale. 4 oz. 

Printing ink. H. A. Barmier. U. S. 1,383,512, July 5. A printing ink is formed 
of gilsonite 70, fuel oil 120 and paraffin oil 12 parts. 

Printing ink, Tatsuz6 SaT6. Japan 37,198, Sept. 30, 1920. Potassium soap is 
gradually dissolved into satd. alum or Alj(S0 4 )s at 70° until the soln. has become neutral. 
The product is washed with HjO and heated to 240-260°. 

Increasing the “grease-setting" properties of rosin. F. M. Rogers and C. P. 
McNeil. U. S. 1,381,504, June 14. The grease-setting properties of rosin are in- 
creased by digesting it for 24 hrs. at a temp, (preferably about 260°) sufficiently high 
to convert the abietic acid content of the rosin into grease-setting form but not so 
high as would cause distn. of the abietic acid. 


27-FATS, FATTY OILS AND SOAPS 


8. SCHERUBEL 

Chemistry of the fat of Equus caballus. A. Heiduschxa and A. Steinrtjck. 
Dresden. J. prakt. Chem. 102, 24 1-66(1921). —The fat tissue from various parts of 
the horse was rendered, yielding a golden-yellow soft fat of pleasant odor, m. 32.3°. 
After some weeks it sepd. into solid and liquid layers. It had d 16 0.9224, d» 0.9135, 

1.4617, acid no. 2.62, sapon. no. 203.95, R.-M. no. 0.41?, Polenske no. 0.375, 1 no. 
75.17, Hehner no. 95.45, acetyl no. 14.02, AcOH no. 6.93, The Baudouin test gave a 
brown color, HC1 (d. 1.4) a dark brown, and the Wellmann test a siskin-green, changing 
to a dirty white with NH 4 OH. Sapon. yielded mixed fatty acids corresponding to 
95.16% of the fat, The solid mixed acids had I no. 77.25, sapon. no. 214.4, mean mol. 
wt. 261.7. The mixed acids were sepd. according to Heiduschka and Felser (C. A. 14, 
2097). The unsatd. acids (A) were 62.9% of the total acids and had I no. 1 16, 16. Oxi- 
dation by KMnO* yielded a white solid, partly sol. in Et s O. The sol. portion was a di- 
hydroxystearic acid, rhombic prisms, m. 131.5°, sapon. no. 176.9, AcOH no. 110.0, acetyl 
no. 187.6. The insol. portion contained sativinic add, sapon. no. 159.5. Bromination 
of A yielded 3 products, 2.66% of linolenic hexabromide, m. 177°; 12.13% of linoleic 
add (B ), m. 114°; and 85.17% of oldc acid (C). The satd. adds (D) were 37.1% of 
the total adds, m. 55.5-56°, mean mol. wt. 279.35. No arachic add was present D 
was sepd. by the method of Heintz (/. prakt. Chem. 66 (1855)), of Fachini and Dorta 
(C A. 6, 2551), of Partheil and Feric, and of Hehner and Mitchell (Lewkowitsch, Chem. 
Techuol. Fette, file und Wachse). It was found to be chiefly palmitic add (B) and 
stearic acid (F) with traces of myristic add, lauric add and C. It was found in short 
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that (1) the liquid fat contained besides C, 73.4% of B and 1.61% of linolenic acid (G) ; 
(2) the quant, sepn. of fatty acids by the method of Varrentrapp was inaccurate, better 
results being obtained by pptn. of the Pb salts in l$t 2 0 sain.; (3) the solid fat did not 
contain heptadecylic acid, but a inixt. of E and F; (4) the total fatty adds contained 
1.69% of G, 6.68% of B, 55.24% of C, 6.82% of F, 29.47% of E and (5) 0.426% of un- 
sapon. was found, chiefly cholesterol. C. C. Davis 

The development and importance of the beeswax industry in Switzerland. T. 
Neuberger. Seifensieder-Zig. 48, 695-6(1921). P. Escher 

Some sources of non-drying oils. M. Rindl. S. African J. Industries 4, 641-9 
(1921).— The following sources are discussed: Balanites manghamii, Colodendron cop - 
ensif (cape chestnut), Adansonm digatata (Baobab tree), Sclerocurya coflra (Manila 
nuts), Anacardium occidentale (Cashew nuts), Ximenia americana (Zuurpruim), Ximenia 
coflra (Kaffir plum), Telfaira pcdala. ' 1$. Scherubel 

South American oil seeds. G. T. Bray and H. T. Isur. Analyst 46, 325-7 
(1921). — The results are given of the exanm. of 4 oil seeds. Theobroma grandiflorum 
(cupu seeds) is found in the upper Amazon. The seed contains S% IfjOand 48.7% fat of 
rather soft consistency, creamy white in color and resembling cacao butter. The consts. 
are: m. p. 32.0°, titer of fatty adds 48.1, dj<-° 0.8522, sapon. no. 187.8, 1 no. 44.8, unsapon. 
matter 0.91 %, 1.456, sol. volatile acids 0.08%, insol volatile acids 0.12%. Conipn. 

of the residual meal: HjO 9.9, crude proteins 18.7, fat 7.0, carboh yd rates 43.8, crude 
fiber 14.3, ash 6.3. Hymenoea cvurbaril. The oil extd. from the seeds with petroleum 
ether was nearly colorless and had an unpleasant odor. The consts. were not detd. 
The seeds contained: H 2 0 11.5, oil 6.4%. The residual meal contained: 11*0 11.0, 
crude proteins 7.1, fat 7.0, carbohydrates 67.7, crude fiber 5.5, ash 1.7%. Parinarium 
seeds . The oil extd. with petroleum ether was dark brown, of unpleasant odor and on 
keeping became a soft semi-solid fat- The seeds of 2 species from S. America and Sierra 
Teone, resp., contained: H 2 0, 3.4 and 8.7%, oil 74.2 and 58.3%. The consts. of the oils 
were, resp., as follows : titer of fatty acids 4 1 .6 and 48.3 °, d w 0.905, 0.969, sapon . no. 200.5, 
192.3, 1 no. 77.3, 157.1, unsapon. matter, 0.70, 0.7%, sol. volatile acids 2.G8, 0.2%, insol. 
volatile acids 0.52, 0.4%, » 4 D J 1.469. The meal analyzed as fallows : HsO 7.4 and 12.2%, 
crude proteins 24.7, 12.1%, fat 7.0, 7.0%, carbohydrates 4G.6, 56.1%, crude fiber 8.2, 
8.9%, ash 6.1, 3.7%. Platonia (N. O. Guttifcrac). The oil extd. from these seeds 
was a dark brown solid fat of slight aromatic odor. The H 2 0 and fat in the seeds were, 
3.2% and 75-0%, resp. The consts. of the fat were: m. p. 31.0°, titer of fatty acids 50.1, 
dig 0 0.8782, sapon. no. 199.5, I no. 77.8, unsapon. matter 3.03%, sol. volatile acids 
0.13%, insol volatile acids 0.37%, n A £ 1.469. The residual meal analyzed as follows: 
HjO, 9.2 crude proteins 14.3, fat 7.0, carbohydrates 56.2, crude fiber 13.4, ash 9.9%. 
Cupu seeds are the only ones which can be considered promising from a com. point of 
view. K. Scherubel 

Chinese colza seed. Anon. Bull . Imp. Inst. 19, 75(1921). — The seeds contain 
a glucoside which, after autolysis, yielded 0.4-0.6% of crotonyl isothiocyaiiate on steam 
distn. The yield of fixed oil varied from 40 to 50%. The oil had the general charac- 
teristics of rape oils. The seeds contd. 23-25% proteins. R. I*. Sibley 

Hydrogenation of maize oil. F. Reichert and R. A. Trelles. Andies asoc. 
quim. Argentina 9, 86-8(1921). — The optimum temp, for hydrogenation was 210- 
230°. Impurities in the naptha used for extg. the oil may destroy the activity of the 
catalyst. The catalytic actions of nickel and platinum were compared by bubbling 
hydrogen through the oil at ordinary pressure and detg. the I value at intervals. With 
the Ni catalyst the I value even after 4 hrs. did not fall below 44.5, but with Pt after 
3 hrs. the I value fell to 21 and a product was obtained which solidified on cooling and 
m * 57 I*. E. Gilson 
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Hydrogenation of some marine animal oils. H. Marceeet. Compt. rend. 173, 
104 7(1021).— Eight samples of oil were hydrogenated for 8 hrs. with 1% of basic Ni 
carbonate at 250° and I no. and solidifying point detns, made hourly. At the end of 
8 hrs. the results were as follows: 


Ceniro- 
scymnus 
Oils. coeloltpis. 

iltxan- 

chus 

griseux. 

Globi- 

cephalus 

melas. 

Cod. 

Herring. 

Whale. 

Seal. “C. 

ouronne.” 

I no. before 
treatment 206 

91 

13.5 

178 

137 

161 

149 

135 

I no. after 8 
hrs. hydro- 
genation 51.1 

2o.2 

8.9 

48.5 

65.8 

40.5 

.53.7 

91.2 

Solidification 

p. after 8 hrs. 42.0 

0 39.2° 

8.9°' 

48.5* 

' 35.2° 

45.5° 

33.0° 

liquid 


All of the oils lost their disagreeable odor in 1 hr. and the drop in I no. was also greatest 
during the first hr. If one calcs, the % lowering of the I no. when the oils begin to sol- 
idify at room temp. (20 to 25°) a rough concordance is noted as follows: Ccnlroscymnus 
coeloltpis 47, llexanchus eriseus 4:1, cod 52, whale 44, seal 50, "Couronne” 42. 
For the oils which remained liquid after the above bad solidified M. ealed. the I no. at 
which they should solidify and found the following: "Couronne,” with 40 and 50% lower- 
ing of I no., resp., the I no. should be 81 and 67.5. Clobkephalus melas with 40 and 
50% lowering, resp., the I no. should be 8.1 and 0.5. 'l'o verify these figures the hydro- 
genation was continued until these values were reached and it was found that they were 
in agreement with those cnlcd. £ Schskusm. 

Glycerol manufacture. VIII. Purification of weak glycerol lyes and crude glycer- 
ols that distil with difficulty. P. Vekdeek. Seiftssiaur-Xlt- 48, 541-2, 633-1, 677-8 
(1921); cf. C. A. 15, 2738 -Only soap-kettle lyes and fermentation glycerols are 
considered. A. Smp-krltle lyes.— in) Process of the Vereinigte Chein. Werke A. G. 
at Charlottenburg. The crude glycerol is converted into a fat by combining it with a 
fatty acid in the presence of some condensing agent (naplithalenesulfonic acid or HjSOi) 
at 105-110°, the resulting fat being septl. and then twitchellized. (b) Some unsuccessful 
expts. are described in which lion-distillable glycerol was dild. and purified with Al,- 
(SO ( ) s and FeClj, resulting in a richer glycerol, which, however, could not be distd. B. 
(u) Protol and ftrmcniol.—V . describes briefly the production of protol by fermentation 
of pure sugar in alk. soin. iu the presence of much Na-SOi by means of pure yeasts at 
moderate temp., resulting in a liquor of 2-3% glycerol, 1-2% EtOH and 1% acetalde- 
hyde, acetic acid, etc., from which the volatile products are first distd. and the residua] 
glycerol water is coned, but without sepg. any salts (to 25° Be.) and cooled ; during cooling 
most of the NajSO, cryst-lliies out, yielding a liquor of 18 to 14% glycerol with con- 
siderable acetates, thiosulfates, lactates, thiocyanates, sulfides, etc. This is treated 
with CaCl;. and small amts, of milk of lime are added to neutralize the acid reaction 
which contimir.lly returns; it is finally treated with some Na-COj, The filter -pressed 
liquor is dark and impure but can readily be distd., the distllate comparing favorably 
with dynamite glycerol from soap lyes, but contains up to 4% trimethylene glycol. 
About 40% of the original glycerol present in protol is lost during purification. On 
account of the difficulty of removing all of the NasSOj numerous modifications of this 
method, which was officially prescribed, have been tried with questionable success. 
(b) Other processes. The following German patents are briefly mentioned: 314,446 
to K. hoffl, Berlin; 310,606 to Billwarder Seifen- und Glycerin Fabrik Walter Kraus 
und W. H. Hofmann, Hamburg ; 303,805, 305,174 and 310,175 to Jonas of the Farbenfab. 
vorm, Fr. Bayer & Co. This last process converts the glycerol into solid lead glycerate 
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by means of yellow PbO. After filter-pressing the solid product is decompd. by boiling 
with 19 times its wt. of 11*0 at 150° under pressure. The product is filter-pressed, the 
filtrate satd. with CO* to ppt. Pb, filter-pressed again and the filtrate coned., a pure 
glycerol being yielded directly, ready for distil. \r) Jixpts. with FeSfb, air and Cl. fn 
order to prevent corrosion of the app. during distn. in method ti, the following process 
is proposed (developed in the lab. blit not yet tried out on a com. scale): FeSO* is added 
to the crude liquor as a catalyzer and air is blown through until no more oxidation occurs 
(as detd. by titration with T soln.). To the hot solo, an excess of milk of lime is added 
and the whole filtered. The filtrate is treated in an acid-proof tower with Cl gas and 
the excess Cl is removed from the liquor by air blast. It is again pptd. with milk of 
lime, filtered, pptd. with Xa-CO- soln., acidified, Iwiihd. ueulialized with NaOH and 
finally coned. P. Ksciikk 

Modern soap-powder manufacture. M O. Stekkvn. Scifi-ns/au r-Ztg. 48, 
589-4)1, (31 2-4, (581-2(1921 ); illus.- A discussion i»f soap powder:-, with a detailed de- 
scription of methods of mixing of the soap with soda ash and Xa silicate in a special 
kneading machine and the grinding in special mills. Two tables aic given showing the 
requisite amts, of fats. HO. 88° Be. X’aOJf and soda ash to furnish l(Vi() kg. product, 
ranging from 10 to 5% fatty acid content- one table for powders without Xa silicate, 
the other for powders contg. Y , toT 1 V< silicate of 8(5° Be. The descriptions of methods 

in which powders arc produced in one continuous operation, are taken from the patent 

specifications which are listed. P. Fscmi-k 

Rosin in the soap industry and some observations on the methods of its determina- 
tion. R. Junc.kunz, Basel. Seifcnsivtlcr-Ztg. 48, 5(58 5. (>75-0(1921 ).- A compilation 
of the literature on the use of rosin for soups. It is concluded that rosin does not im- 
prove the cleansing power of soaps, being inferior in this respect but that its use in 
soaps is legitimate if such soaps are declared to contain rosin. Of the methods for 
detecting rosin in soaps preference is given the Ueberinann-Sloreh reaction although 
cholesterol, linseed oil, S oils and others give a like reaction; in such cases the «r> and 
I no. of the "rosin" acids should be used as confirmative tests. The quant, methods 
of Twitchell, Holde and Marcusson, R. K. Devine, Fahrion, I.eiste and Stiepcl, Wolff 
and Schoizn and Fortini are discussed and their shortcomings noted; none is accurate 
and the proposition of stating results in terms of rosin acids instead of rosin is upheld. 
A bibliography of 39 titles is given. P. Ksciier 

Rapid method for the determination of sodium chloride in soap. H. C. Bennkt. 
J, Jnd. Eng. Chem. 2 3, 8130921). — Weigh 5.85 g. of the soap into a beaker contg. 
150 cc. of hot H*0. Dissolve and ppt. the soap and fillers with 25 cc. of a 20% soln. 
of Mg(NOj) 2 - Without cooling, titrate the unfiltered mixt. against 0.1 N AgKO* 
soln. using KCrO* as indicator. The appearance of a reddish brown color is the end- 
point. R. SCHKRUBEL 

Further tests on concrete oil-storage tanks (Anon.) 20. Vegetable oils for internal- 
combustion engines (MaThot) 21. The precipitation of solid fatty acids with lead 
acetate (TwiTCHELl) 10. Emulsifying oil or asphalt (If. 15. pat. 1,884,805) 22. 

Hydrogenating oils. A. A. Wells. U. S. 1,888,887, July 5. In hydrogenating 
animal or vegetable oils a stream of H is passed from beneath into a body of the oil 
containing finely divided Ni and the oil is given a slow swirling motion through its 
entire body. 

Recovering solvents from wool-grease. C. N. Wilson. U. S. 1,383,585, July 5. 
The naphtha or other solvent used to extract grease from wool is recovered by cooling 
the grease and wool and allowing them to stand until the congealed substances settle 
out. The solvent is then vola tilled from the liquid. 
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Purification of chrysalis oil. Yoshibumi Kumb and Masayoshi Ishii. Japan 
30,955. Aug. 20, 1920. Dark brown chrysalis oil, obtained by pressing dried chrysalis, 
is heated with 10% H2SO4 of 45° B6 at 100° for 30-60 min. in a closed vessel, washed 
with warm H*0, slightly heated with 10% Japanese acid day and filtered by pressing. 
Decolorization and deodorization are effected by passing Cl into the filtrate, washing 
with water and heating under reduced pressure to eliminate excess Cl. The product 
is once more treated with 10% H 2 SO* of 30° Be and 7% Japanese add clay and filtered. 
It is suitable for soap nianuf. 

Deodorization and decolorization of oil and fat. ■ Michio Matsunaga. Japan 
36,939. Aug. 16, 1920. Addition to 35,928 ( C . A. 15, 607). By heating at 500-800 °, 
purified acetylene decomposes to C, II, benzene, styrolene, naphthalene, biphenyl, etc. 
So the products obtained by passing acetylene through an Fe tube at about 750°, are 
passed into oil, such as fish oil, containing Ni as catalyzer at 170-200° during 1.5-2 hrs. 
under agitation. After the treatment has been completed, volatile substances are driven 
off by passing air or steam. The resulting colorless and odorless oil has a much lower 
iodine value. The method is applicable to the purification of liquid fatty adds or raw 
material for boiled oil, etc. 

Deodorized fish oil. KinTakO Mitsui. Japan 37,131, Sept. 21, 1920. Live 
fishes for manuf. of oil, such as sardine, herring, cod-fish, etc., are boiled during several 
hrs. with about 0.13% boric acid soln. and then pressed. The oil is sepd. from H 2 0 and 
filtered. It is tinged with light yellow color and has no bad odor. The residue is util- 
ized as fertilizer. 

Soap free from alkali. Noasaburo TsubakimoTo and Dai-ichi K6gy6 Sbiyaku 
Co. Japan 30,909, Aug. 11, 1920. After the raw material has been saponified by the 
usual method, 0.2-1% acidic salt soln., such as alkali bicarbonate or Na add phosphates 
is added under agitation. Or CO* is passed through a pasty or powdered soap, changing 
free alkali into NazCOa. 

28— SUGAR, STARCH AND GUMS 


P. W. ZKRBAN 

The research and educational requirements of the sugar industry in Mauritius. 
H. A. Tempany. Bull. soc. chim. Maurice 12, 14-25(1921). — An address. F. W. Z. 

The world-statisticd position of (beet and cane) sugar. A. Bartbns. Deui. 
Zuckerind. (special number) 1921, 44; Arck. Suikerind. 29, 944-55. F. W. Z. 

Rational selection of cane cuttings for planting purposes. Emilien Pastor. 
Bull. soc. chim. Maurice 12, 25-7(1921). — Although seedling work is of the greatest 
importance, the yield of existing varieties can be greatly improved by a careful selection 
of the tops or stalks used for planting. The seed pieces must be obtained exclusively 
from plant cane, never from ratoons, and only the best developed ones with sound, vig- 
orous eyes must be chosen. Practical results are cited showing an increase in yield from 
17-18 tons per arpent to 26 tons, within 7 yrs. F. W. Zbrban 

The results of sugar beet selection. Th. Robmer. Deul. Zuckerind. (special 
number) 1921, 39; Arch. Suikerind. 29, 1077-82. — Up to about 10 yrs. ago beets were 
selected in Germany principally according to their sugar content The possible max. 
in this direction is now being approached, and selection for high yield per acre is now be- 
coming more and more important. More attention is also being paid to resistance to 
pes‘sf diseases, and other injurious factors. F. W. Zexban 

Imbibition. W. P. Ebbbus. Bull. soc. chim. Maurice 12, 11-3(1921). — Expts. 
were made to ascertain whether the modem practice of driving the different mill sets 
'frith one engine, necessitating close spacing of the sets, has an unfavorable influence 
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on the effect of the imbibition, as compared to the old method of mill sets placed farther 
apart and driven by sep. engines. An old type mill with 3 sets was used. In one in- 
stance the imbibition water was applied, as usual, to the bagasse leaving the second 
mill, and the juice from the third mill to the bagasse leaving the first. In a parallel test 
the water was applied to the bagasse in the feed chute of the third mill, only 4 feet from 
the mill, and the juice from the third mill to the bagasse in the feed chute of the second 
mill, again at a distance of only 4 ft. Analyses showed that the first method gave much 
better results than the second. But the results are not conclusive, because in the first 
case the maceration liquid was applied to well compacted bagasse, in the second to loosely 
packed material. F. W. Zbrban 

The examination of sugar crystals by projection. Grorgk P. Mbadij. J. Ind. 
Eng. Chem. 13, 712(1921).— For detg. the size and regularity of raw sugar crystals a 
Bausch and Tomb balopticon, with special attachment to project a sample placed hori- 
zontally in a Petri dish, is used. The sugar crystals are moistened with ale. and are 
sepd. by rolling under the fingers. On the screen, which is made from plaster of Paris, 
several squares are drawn which are subdivided into smaller squares of known dimen- 
sions so that the actual size of the crystats can be detd., the magnification being known. 
Form and regularity of the crystals and any unusual features also arc noted and re- 
corded. F. W. ZliRIMN 

Sucrose determination in molasses by the Cierget method, using basic lead nitrate 
and al uminum sulfate as clarifying agents. H. Kalshovbn and C. Sijlmans. Arch. 
Stiikerind. 29, 989-99(1921). — The object of this investigation was to devize a method 
of clarification which would furnish a light enough filtrate to avoid errors from diln. 
and from the use of short tubes. Herles's reagent, consisting of Pb(NOj)* and NaOH 
in equiv. quantities, gives a lighter filtrate than Pb subacetate, but the liquid is still 
acid, owing to the formation of basic nitrates. By adding more NaOH, without going 
to the alk. side, the liquid becomes lighter and lighter. The direct polarizat ion increases, 
but the invert polarization decreases, the sucrose remaining the same. The sucrose 
found is 0 to 0.5% higher than by the Tervooren method, but it is as yet impossible 
to say which of the two is more nearly correct. The basic nitrate has the advantage 
also that the ppt. is insol. in an excess of the reagent. Instead of using AI(OH) s and 
AcOH, as is usually done, it is better to employ Ali(SO<)i. This salt has no effect on 
the polarization; it ppts. any excess of Pb present, which prevents development of 
turbidity in the liquid before inversion, and the pptn. of PbCh after addition of HC1; 
AljfSOOi also decolorizes better and is simpler to use. The following method is recom- 
mended: 35.810 g. molasses are washed into a 250-cc. flask; add 30 cc. Pb(NOa)a soln. 
(600 g. coin, salt and 1000 cc. water), shake, then add 30 cc. NaOH soln. of 1.075 sp. gr. 
at 27.5° (80 g. NaOH dissolved to 1000 cc.), and shake again. Make up to vol. and 
filter. Pour filtrate into a 100/il0-cc. flask to the 100-cc. mark, add satd. Al^SO*)* 
soln. almost to UO-cc. mark, fill to mark with water, add a little kieselguhr and filter. 
Polarize in 400-mm. tube, waiting until liquid for invert polarization is ready. 50 cc. 
are inverted in a 100-cc. flask according to Herzfeld, Steuerwald, or Walker, 1-2 g. bone 
black added, the liquid is shaken, fdtered and read in a 400-mm. tube. Multiply invert 
reading by 2, and calc, sucrose from usual formula. With light colored molasses the 
treatment with AJ*(»S0 4 )j may be omitted; 32.56 g. molasses are clarified with 30 cc. each 
of Pb(NO»)i and NaOH soln., and made up to 250 cc. The filtrate is read in a 400-mra. 
tube, and a part of it inverted as above. If only the apparent purity of a molasses is 
wanted, only 20 cc. of NaOH must be used instead of 30, because else the direct polar- 
ization is found higher than by the method usually employed. A large number of test 
analyses are given. F. W. Zerban 

The comparative values of decolorizing carbons. A. B. Bradley. Intern. Sugar 
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J. 23, 455-02(1921); cf. C. A. 15, 1425. — In comparing the efficiency of decolorizing 
carbons it is necessary to adopt a standard method of procedure. For the purpose of 
color dctn. a standard tintometer or colorimeter should be adopted and the Hess-Ives 
tint-photometer is recommended. As a standard soln. for measuring decolorization 
B. recommends the one proposed by Thomas (C. A. 15, 1637) which is a 50% raw sugar 
soln. The com. carbon having the highest decolorizing power on the standard soln. 
should be adopted as the standard carbon. On this basis B. recommends Super Filt- 
char, 1.6% of which gives as much decolorization on the standard soln. as 5% of Norit. 
Comparisons, however, should not be made with just one amt. of standard and sample 
carbon to be tested, but amts, of both should be used varying from 1 or 2 to 5 or 6%, and 
the results should be plotted as curves to show relative efficiencies. In addition to the 
comparative decolorizing power the time required for filtration of liquors treated with 
standard and test carbon should be stated, and a standard method of filtration adopted. 
In addition to these factors the size of grain should be given in terms of the percentage 
left on various sizes of screens, and the vol. of carbon for a definite standard wt. should 
be stated. W. L. Owen 

The factory rendement for different raw juice purities, according to Winter’s 
formula. J. l\ Smits. Arch. Suikervid. 29, 1001-4(1921). — S.’s practical experience 
has shown that with juices of low purity it is more difficult to obtain the sugar yield 
indicated by Winter’s formula than with juices of high purity. This is due to the fact 
that the formula implies smaller unknown losses for low' purity than for high purity 
juices. This is contrary to facts, however, as the unknown losses depend more on the 
factory operation than on the nature of the juice. They are therefore about the same 
for juices of different nature, or rather even higher for low purity juices. F. W. Z. 

Vapor compression in the sugar factory. H. Claassen. Deut. Zuckerind. (special 
number) 1921, 35; Arch. Suikeriitd. 29, 1027-38. — Careful ealens. show that this method 
of fuel economy is of no or very little value in a well-balanced sugar house, unless the 
compressor can be driven directly or indirectly by water power. In certain cases the 
steam injector may however be used to advantage. F. W. Zerban 

The significance of recent developments in colloid chemistry. H. R. KruyT. 
Arch. Suikcrind. 29, 1102-6(1921). — This is the resume of an address pointing out the 
importance of colloid chemistry in the operations of the beet sugar factory, particularly 
diffusion, clarification, graining, and the treatment of after-products. F. W. Zerban 
The electrification of sugar factories, and the use of centrifugal pumps. Bertiiold 
Block. Deut. Zuckerind. 46, 479-81(1921). — Experience at the sugar factory Ercsi has 
shown that the use of a steam turbine and of electrically driven centrifugal pumps re- 
quires more power than the old system of steam engines and reciprocating pumps. The 
motors are very sensitive to moisture and spattered liquor, as well as to varying loads. 
Centrifugal pumps are indicated w r here large quantities of liquid are handled in regular 
vol. and at even pressure. But with frequent pressure changes they are not economical, 
not even when regulated by valves and cut-offs. An admixt. of as little as 3.75% of 
air in the suction line entirely stops the lilting effect. Besides, in most factories the 
personnel is not as well trained for emergency repairs on these pumps as on the old style 
equipment. Experiences with new forms of machinery should be more widely published, 
and the existing scientific institutions should be assisted financially to carry on a more 
intensive study of the engineering side of sugar manuf. F. W. Zerban 

Wall paints (for sugar factories). Karl Micksch. Deut. Zuckerind. 46 t 465-6 
(lu21). — The oil paints formerly used are very expensive and not durable. Masonry 
walls, exposed to water vapor and chemicals, are best painted with the following mixt. : 
6 kg. very fine, sifted lime, and 1 kg. salt are mixed with 4 1. water and heated to boiling. 
Before this mass gets cold, stir into it 250 g. alum, 100 g. crystd. FeSO<, 150 g. KjCOj 



1921 


2Q — Leather and Glue 


3705 


and enough fine, sifted sand that the mixt. can still be applied with the brush. This 
paint is excellent for ordinary or cement plaster; it does not require as careful prepn 
of the surface to be painted as is necessary before the application of oil paint. Where 
black is not objectionable, a lacquer made of high-grade asphalt dissolved in turpentine 
or benzene is very serviceable and relatively cheap. In certain parts of the factory a 
waterproof paint is not needed, but only a light colored protecting surface which does 
not rub off. Lime wash made from high-grade lime is perfectly satisfactory hero; if a 
binder is desired, there may be added small quantities of ox blood. linseed oil, tar, lamp 
black in ale., or sulfate of Fe, Co, or Cu. F. \V. Zkkiian 

The consistency of starch and dextrin pastes. Winslow !!. Hi:rschi-:i. and Carl 
Bbrgquist. J. Itid. ling. Client. 13, 703 <»i lt»2I). When tested with a modified 
Bingham and Green plastomticr (C. .1 . 14, 10-17 ; Bur. Standards, . S W. Taper 278), starch 
and dextrin pastes at the coneiis. at which they are list'd were found to be plastic solids. 
The body, spreading capacity, and .selling power of the different samples were indicated 
by the differences in the yield, shear values and rigidities detd. by this method. 

U’m. Stj;kicki:r 

The rare sugars; their purity and tests MYanstkil, Black) 7. Standardization 
of the rare sugars (Grader) 7. Handling sugar refinery wastes (IYaksi:, cl ol.) 14. 
The saccharore'ractonicter i'Dii.g) 11B 


Mikuscii, Gustav: Die Zuckerindustrie, ihre Lage im alten Oesterreich wShrend 
des Weltkrieges und ihre Aussichten in Deutschdsterreich. Leipzig: Wring Wilhelm 
Frick. G.m.b.H. 30 pp. For review see Pad. XmLrrind. 46, “> 1 o { 1921 ). 
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ALI.JSN ROGERS 

Chrome tanning. III. Mechanism of the neutral salt effect. Donai.d Burton. 
J. Soc. Leather Trades' Chcm. 5, 183— 0(1021) ; cf. C. A. IS, 1230.- It is concluded that 
the neutral salt effect is a function of: (1) deceleration of penetration by a blockading 
action of the neutral salt; (2) changes in swelling due to the combined effects of the acid 
and neutral salt present; (3) retardation of (a) penetration of Cr flue to an increase in 
the acid taken up by the pelt, with consequent production of a more basic chrome salt 
which would have a lower rate of diffusion, (b) pptn. due to an increase in the acidify 
of the pelt, which would involve a longer time for neutralization and consequently a 
further retardation of tanning. IV. The influence of neutral salts on the absorption 
of the acid and chromium from chrome solutions by gelatin. Donald Burton and 
Arthur Glover. Ibid 187-92.— The object of the authors in the present paper is to 
investigate experimentally several factors, one or more of which may be functions of 
the possible influences of neutral salts on each of the stages of chrome tanning and the 
retardations produced by these salts. The expts. arc deacrttxrd in detail and lead to the 
tentative conclusions that (1) neutral salts decrease the diffusion of the Cr and the order 
of retardation is the same as that of the degree of hydration; (2 j neutral chlorides 
cause an increase in the amt. of acid taken up by the pelt, while sulfates cause a decrease; 
(3) double-salt formation, as far as can be judged, seems to have very little influence oa 
the rates of diffusion; (4) the swelling may be greater in chrome solus, than in H 2 0, 
but the effect of adding neutral salts is to diminish this, though to an extent which ren- 
ders it of minor importance insofar as the rate of tanning is concerned. V. A further 
aspect of the neutral salt effect. Donald Burton. Ibid 192-8. — Pptn. -point detns. 
with violet and green chrome alhm solns., also a comparable chromium sulfate soln., 
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are described with the object of making clear the cause of the rise occasioned by neutral 
salts. Because of several complications, the only certain conclusion possible was that 
sulfates cause a greater increase in pptn. point than chlorides. Further expts. are in 
progress. H. C. Parish 

Tanning gelatin with formaldehyde. W. Moeller. Hamburg. Kolioid-Z. 29, 
45-55(1921); cf. C. A. 15, 190. — When gelatin and HCHO solns. were mixed only a 
part of the gelatin coagulated. The quantity of gelatin in the soln. capable of being 
tanned corresponded to this coagulated portion. When the latter was decreased by 
hydrolysis in consequence of the action of H + , the amt. tanned diminished accordingly. 
The HCHO reacted with the gelatin not coagulated to form methylene amino adds. 
The tanning constituent of the HCHO is the insol. polymers which form chiefly during 
the action on the gelatin. Exptl. results gave no information concerning a quant, re- 
lation between the amt. of HCHO taken out of the soln. and the tanning. 

H. M. McLaughlin 

The determination of tannin. John Arthur Wilson and Erwin J. Kern. J. 
Jnd. Eng. Chem. 13, 772-4(1921).— Tannin is detd. by measuring the increase in wt. of 
dry hide powder after using to detannize the soln. for analysis and subsequently washing 
out the nontannins. This modification of the authors' new method (cf. C. A. 14, 2103; 
15, 327) results in a great saving of time and labor and tends towards increased accuracy. 
A special washing device is described. Objections raised against the new method are 
refuted and it is shown that the principle underlying the present official method is un- 
sound. In using the new method with syntans, it is suggested that the tanned powder 
be washed first with salt water until the acid is removed and then with distd. water. 

J. A. Wilson 

The analytical determination of basicity figures. James E. Pickering. J . 
Soc. Leather Trades' Chem. 5, 177-83(1921). — The difficulty in obtaining correct and 
concordant results for the acidity of one-bath chrome liquors may be attributed to 
several causes, all of which tend to affect or obscure the final end-point. The following 
method has been devized to overcome these difficulties: 5 cc. of a 1 % phenolphthalein 
soln. are added to a soln. of 25 g. NaCl in 200 cc. distd. H a O. It is neutralized if neces- 
sary, brought to boiling and again neutralized if necessary. 25 cc. of chrome liquor, 
contg. preferably 0.15-0.25% Cr 2 03 , are added, and the whole is brought to boiling and 
titrated with 0.1 N NaOH. The beaker is placed upon a white tile on the buret stand, 
immediately behind which and a little at the left, is a 0.5-w. lamp covered with an opal 
shade. The alkali is run in at a steady rate with frequent shaking. As the end-point 
is approached, the liquid assumes a distinct light blue color, as the pptd. basic chromium 
sulfate coagulates. Alkali is added, slowly, until a yellowish pink color when viewed 
against the lamp shade indicates the end-point. After the ppt. has settled the soln. 
should be pink. A method for detn. of chromium is given, which consists briefly in 
oxidation with Na 2 0 2 to dichromate, addition of KI soln. and titration of the liberated I. 
Precautions are discussed in detail. H. C. Parish 

Artificial leather from cordite. Anon. Chem. Met. Eng. 25, 528(1921). — In- 
vestigations have so demonstrated the suitability of cordite for use in the manuf. of 
leather that 35,000,000 lbs. of the surplus cordite has been purchased from the British 
Govt, and a plant erected at Highland Park with a daily output of 25,000 sq. yds. for 
the Ford Motor Co. Charles E. MunroE 

•Some experiments in the use of antiseptics in the manufacture of glue and gelatin. 
Gilbert J. Fowler, Kalyan C. Srinivasan and V. S. Chinnaswami. J. Indian 
Inst. Set. 4, 107-18(1921). — The work represents an attempt to det. the reaction of 
gelatin liquors least favorable for the propagation of bacteria. The methods employed 
to det. the rate of disintegration of gelatin by acids or bacteria were (1) noting the de- 
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crease in vol. of ppt. formed by tannic acid; (2) decrease in viscosity; and (3) decrease 
in time required for the jelly to melt after being taken from a cold incubator Adding 
0.01 mole HC1 per 1. gelatin soln. gave the optimum reaction for the growth of liquefy- 
ing organisms. The greatest inhibitivc action was obtained by adding 0.02 mole HC1 
or 0.003 mole H 1 SO 4 per 1. and the combined effect or both acid and bacteria was least 
at these reactions, while 0.002 mole of SO.- j>cr 1. proved equally effective. 0.06 part 
of HCHO per 100 of gelatin was the minimum capable of stopping bacterial action. 
Growth of molds can be stopped by coneg. gelatin solus, to or over. The use of 
SOa is recommended to give the desired reaction to gelatin solus, because of its low cost 
and its antiseptic, clarifying and decolorizing effects. Apparently no H-ion eonens. 
were detd. J. A. Wilson 

The determination of sulfurous acid in animal glue. A. Gutmrr, K. Sauer and 
H. BrintzingER. Kolloid-Z. 29, 130-9(1921). — Bone glue is usually acid, and demands 
different methods than hide glue, which is usually neutral or alk. With bone glue total 
acidity is easily detd. by direct titration with 0.1 N NaOIf, plicnolphtlialeln or rosolic 
acid being used as indicator. II 2 SOj is then detd. by titration with 0.1 N I soln. The 
difference is mainly H 2 SO 4 . It may be checked by titration with 0.1 N NaOH, aliz- 
arin being used as indicator, which, in the presence of at least 1 % of glue, has the cur- 
ious property of acting only on strong acids and not on ILSOj. Since none of the hide 
glues tested showed this relation between H- SO; and total acidity, it serves to distin- 
guish between hide and bone glues. Hide glues often contain CH*0 and other substances 
that react with I soln. They are, therefore, acidified with H1PO4, the combined SO», is 
distd. off in a current of steam or C0 2 , caught in I soln., and weighed as BaSO«. After 
elimination of SO-, if CH 2 O is present added ruchsin-HsSOa produces a violet coloration. 
Mixts. of bone and hide glues are treated as hide glues. Jerome Alexander 


Finishing leather. W. H. Meade and S. H. FriEsTEDT. U. S. 1,386,184, July 19. 
Leather is coated with a mi\t. of wax, borax, shellac, casein and Se in order to equalize 
the color of light grained surfaces. Se, Te, Sb and graphite also may be used together 
for the same purpose. 

30— RUBBER AND ALLIED SUBSTANCES 


JOHN B. TUTTLE 

Syntheses of rubber. X. I. L. Kondakov. Caoutchouc & gulta-Percha 18, 
10980-84(1921). — The first installment of a historical survey of research and of develop- 
ments in the several processes for synthesizing rubber (cf. Dubose and Luttringer, Le 
Caoutchouc, sa chimie nouvelic, ses syntheses, p. 427), No process is considered hopeful 
commercially except that of methyl-rubber from dimethylbutadiene (A). This is chiefly 
because it is the only process utilizing cheap raw material. K. claims priority over 
Harries, Matthew, Aschan and the Bayer Co. in svnthesizing rubber from A by means 
of Na r basing his claim on expts. described in /. prakt. Chem. 62, 175; 64, 109. 

C. C. Davis 

Dryness of plantation rubber. H. P. Stevens. Bull. Rubber Growers’ Assoc. 3, 
340-2(1921); cf. C. A. IS, 962. — Four samples were compared with respect to (a) vis- 
cosity of a C«Hi soln. of the raw rubber, (b) time required for mastication on the mill, 
(c) viscosity after mastication, (d) quantity of a mineral compounding ingredient (China 
day) capable of being incorporated and time required for such incorporation. One 
of the samples which showed an exceptionally low figure for a also showed low figures 
for b and c; but among the other samples no regular relation was apparent between a 
on the one hand and b and c on the other hand. There was no apparent relation be- 
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tween b and d; i. e., between the ease with which the rubber was broken down and the 
“dryness or ease with which rubber took up a finely divided mineral ingredient.” 

G. S. Whitby 

Comments on the cultivation and the development of Hevea. E. db Wiedeman. 
Caoutchouc & gutta-percha 18, 10801-6(1921). — The production and acreage of Planta- 
tion, S. American and African rubbers are discussed (cf. India Rubber J. 60, 623(1920)). 

A detailed survey follows of the relative merits of the various systems of tapping, of 
the methods of spacing and drainage, and of similiar problems of cultivation. This is 
in effect a discussion of the development work of Devraigne (Bull, cconomique de I'lndo- 
chine 1910, no. 142); Vernet (Bull. Agr. Inst. Sci. de Sa'ignon 1920, p. 227); Petch 
(Ned. Ind. Rubber lijdsckrift 1920, no. 11, 362 and Algemeen Landbouwweekblad voor 
Ned. Ind. no. 10, 226); van Uffelen (Algemeen Landbomvweekblad voor Ned. Ind. 1920, 
no. 7, 146); Hamaker ( Ibid 1920, no. 52, 1498) and van Baeten (Ibid 1920, no. 14, 31). 
The most advantageous complete system of culture is still in dispute. In reality the 
most economical balance between max. yield and max. life depends upon the locality 
and climate (cf. Tropical Agriculturist 1920, Sept., 154 and Malayan T\n and Rubber J. 
9, 13). C. C. Davis 

Sols and gels of vulcanized rubber. Henry P. Stbvens. J. Soc. Chem. Ind. 40, 
186-90T(1921). — Vulcanized rubber swells in solvents but at moderate temps, the 
gel does not disperse in any excess of solvent. A vulcanized sol can however be obtained 
by heating a raw rubber sol with S or by treatment with SnCl». The sols on spontaneous 
evapn, give gels of vulcanized rubber which cannot be dispersed to sols in any solvent. 
Raw rubber with 10% S dispersed in C G H 4 Me- and heated in an oil bath (no temp, given) 
2-3 hrs. forms 2 phases, a liquid and a gel. Upon evapn. the gel is found to be vul- 
canized whereas the rubber from the liquid has a very low vulcanization coeff. By 
heating rubber and S under pressure with Cr.H c at the same temp, as hefore, a homo- 
geneous vulcanized sol results. Above a definite rubber concn. a vulcanized gel is 
obtained. The viscosity of the vulcanized sol increases rapidly at first. Conversion 
from sol to gel can be effected by exposure to light. The gel reverts to a sol in the dark 
and in many cases this reversible reaction can be repeated. But by long exposure lique- 
faction and loss of viscosity take place. While still warm a vulcanized sol can be dild. 
indefinitely. The vulcanized sol on aging gradually becomes extremely viscous and 
if evapd. at room temp, a gel is obtained which cannot be dispersed. This gel exhibits 
the familiar aging characteristics of cured rubber but is more sensitive to light. Like 
dry rubber the rate of combination of rubber sol and S is a function of time, temp., % S, 
accelerator, etc., and unlike dry rubber is a function of the concn. and the specific sol- 
vent. Gels of inferior quality can be obtained by curing sols with CeH 3 (N0 2 )3 + PbO. 
The time of gelation of vulcanized sols from S 2 CL and rubber is a function of the S 2 CL- 
rubber ratio, and by diminishing this ratio sols are obtained which do not gel (cf. Porritt, 
The Rubber Industry 1914, 168). Vulcanization of dil. sols does not affect materially 
the viscosity. This is attributed to (1) the small decrease in viscosity of the sol due to 
heating and (2) hysteresis effects. By heating a raw rubber sol with or without S there 
is an initial decrease in viscosity in each case, followed by a rise and subsequent decrease 
when S is present, and a progressive decrease without S. The rate of vulcanization of 
a 10% sol is approx. 0.5 that of a dry mixt., and the rate is asymptotic to that of the dry 
mixt. as the concn. increases. The rate of vulcanization in different solvents varies 
f rom»the fastest to the slowest as follows: PhMe (A), CuH^'Ie;, pseudocumene, PhCl, 
CHCL, petroleum ether, C 6 H 6 , (CH 2 C1) 2 and C1 2 HCCH 2 C1 (B) . The rate in A is approx, 
twice that in B. C. C. Davis 

The modulus of hardness of vulcanized rubber. H. P. Gurney. J. Ind. Eng. 
Chem. 13, 707-12(1921). — The modulus of hardness of rubber is the ratio of the force 
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applied to produce a depression to the vol. of the depressions produced. It may be 
most satisfactorily ascertained by use of an instrument of the dead-weight type, such 
as the plastometer. As the instrument is generally employed, the dial reading is taken 
after a load of 1000 g. has been acting for 60 secs, to depress into the rubber sample a 
point consisting of a steel ball, 0.126 in. diam. If d is the extent to which the point is 
depressed (1 dial division— a depression of 0.01 mm.), and r the radius of the ball, the 
vol. of the depression is nd z (r — <f/3). The apparent hardness in dynes per cc. can be 
estd. approx, by dividing 2.75 X 10’* by the plastometer reading. Data referring to 
two samples, of plastometer readings 110 and 10, reap., show that the relation between 
force and vol. of depression is almost linear (and hence the modulus is almost const.), 
except in the vicinity of the origin, for forces up to 1,<XHI,0(H) dynes. Data are given 
showing the influence on the figure for hardness of (a) the time for which the force acts. 

(b) the temp., (c) the thickness of the slab. 3 he rate at which the plastometer reading 
increases with time is not the same with all rubier samples. *Stocks of a hardness of 
5 X 10® dynes per cc. tend to be least affected in hardness by temp, changes. As the 
thickness of the slabs tested increases, the hardness asymptotically approaches a limit, 
in the examples shown, at a thickness somewhat greater than 1 cm. In general, hardness 
increases with (a) increase in the 8/rubber ratio, ( b ) decrease in the rubber content, 

(c) increase in the vulcanization period; but in some cases the modulus shows a diminu- 

tion with increase in the vulcanization period. Some graphs relative to these conclu- 
sions are shown. (The data given concerning the conipn. of the compels, to which the 
graphs refer are incomplete.— A bstr.) The practical application of t he hardness const, 
to the design of rubber-covered rolls is discussed. G. S. Whitby 

The acceleration of vulcanization by organic accelerators. II. A. Maximov. 
Caoutchouc 6* gutta-percha 18, 10986-8(1021); cf. C. A. 15, 3412.— Powerful accelera- 
tors are arbitrarily classed as those which diminish at least 100 limes the time of cure, 
On this basis neither piperidine nor the secondary amines and their thiuram sulfides 
or disulfides can be so classified. But the Zn and Pb salts of these compds. are among 
the powerful accelerators. By fusing tetramethylthiuram sulfide (A) or disulfide (B) 
with ZnO (MeaNCSS^Zn (C) is formed, clear rose-colored needles, in. 243-5°, sparingly 
sol. in EtOH, C 6 H 6 and CHC1 3 . But by fusion of A or B with alk. earth oxides the salt 
first formed decomposes as follows: (Mc a NCSS)sCa— (Me*N),CS + CaS -f CS 2 . This 
shows why MgO and CaO do not, like ZnO, increase the activity of the thiuram. The 
aromatic derivs. of thiuram disulfides decompose when gently heated (Ber. 33, 2726) 
and so are not active accelerators. For instance the rubber compel. 100 rubber, 3.5 S, 
0.5 diphenylthiiiram disulfide neither with nor without ZnO or PbO would cure in 15 
min. at 30 lbs. Three rubber compds. show the activity of C: (1) 100 rubber, 3.5 S, 
0.5 C, no cure in 15 min. at 30 lbs.; (2) 100 rubber. 3.5 S, 2 ZnO, 0.5 C, complete cure 
with no bloom afterward at the same cure; (3) 100 rubber, 3.5 8, 2 C, complete cure with 
no subsequent bloom in 20 min. at 30 lbs. It is considered that the acidity of the rubber 
resin accounts for the difference between the results of (1) and (3). The Pb salt acted 
similarly. By this procedure the Zn and Pb salts of ‘he addition products of piperidine ; 
Et 2 NH, Et 2 NH, diisobutylamine, diisoamylamine and C'If*CfJ*XHEt were classed 
as powerful accelerators. Fusion of the amine deriv. with ZnO and S and extn. with 
CHClj or CSi yielded more active compds. than the mode of prepn. described above. 
The cause was not detd. The surface tension of S was found to be lowered considerably 
by the presence of 2% of C. To minimize premature deterioration the sulfur-rubber 
ratio must be controlled very closely with powerful accelerators. 1 .5% of S to rubber 
gave good results. By means of accelerators, of the type described the temp, of cure 
has been lowered to 100-5° (Maximov, Russian patent 70011). Cements are made in 
2 parts, (1) rubber and S, (2) rubber, ZnO and accelerator. By mixing and heating to 
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100* cure is complete in a lew min. Similarly by using 6-8% of S and 10-20% of ZnO, 
milts, can be cured at ordinary temps, after some hrs. C. C. Davis 

Influence of certain organic accelerators on the vulcanization of rubber. G. S. 
Whitby and O. J. Walker. J. Ini. Eng. Chem. 13, 816-9(1921). — The effects of 1 
part of piperidine piperidyldithiocarbamate on the vulcanization of a 90:10 rubber-S 
mixt. are (o) to multiply by about 7 the rate at which opt im u m tensile properties are 
reached, (b) to increase notably the tensile strength attainable, (c) to reduce somewhat 
the extensibility and lead to a lower position of the stress-strain curve (strains as ordi- 
nates) at the optimum cure, (d) to diminish somewhat the S coeff. at the optimum cure. 
One part of hexamethylenetetramine increases the rate of cure of the same mix by about 
60%. Its effects stand in contrast in several ways with the effects of the piperidine 
compd. It increases the extensibility and leads to a higher position of the stress-strain 
curve at the optimum cure; it leads to a flat curing max.; it increases somewhat the 
S coeff. at the optimum cure. One part of thiocarbanilide is without accelerating effect 
on the vulcanization of the mix in question. It increases, however, the S coeff. at the 
optimum cure. In an aging test of 7-mos. duration, the accelerators in question are 
without effect on the aging of pure gum vulcanizates. G. S. W. 

Cellular rubber. K. H. Fulton. U. S. 1,385,614, July 19. Cellular rubber is 
prepd. by treating a rubber compn. with N or other gas under pressure to effect occlu- 
sion of the gas, vulcanizing the material while subjected to the gas pressure, allowing 
it to cool and then heating it to cause the occluded gas to be discharged. Activated 
charcoal is used to promote the gas absorption. 

Rubber composition. A. Nixon. • U. S. 1,384,400, July 12. A vulcanized mixt. 
of rubber 10 and vulcanized fiber 20 parts is used for the manuf. of shoe heels, packing 
rings or other articles. 

Utilizing vulcanized waste rubber. S. B. Molony. U. S. 1,384,773, July 19. 
Soft vulcanized rubber contg. fabric is treated with S to impregnate the fabric associated 
with the rubber and the material is heated to effect a semi-hard vulcanization of the mass. 

Rubber wash-cloth. P. D. Steele and A. E. Sidnell. U. S. 1,384,871, July 19. 
Wash-cloths of rubber are prepd. by subjecting a sheet oF creped rubber to the 
dissolving and curing actions of a soln. of QH t and S . chloride. The material is 
washed with NH,OH soln. 




